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ADVERTISEMENT 


TO 

THE  THIED  EDITION. 
 *  

In  preparing  this  new  edition  of  my  work  ou  the 
Principles  and  Practice  of  Ophthalmic  Medicine  and 
Surgery,  I  have  endeavoiu'ed  to  make  it  as  complete  an 
sxposition  as  possible  of  the  subject  in  its  present 
idvanced  state.  The  volume,  therefore,  has  increased  so 
nuch  in  size  under  my  hands,  that  now,  with  the  proof 
)f  the  last  sheet  before  me,  I  find  that  it  has  run  to  half 
IS  many  pages  again  as  the  last  edition,  with  a  propor- 
ionate  increase  in  the  number  of  engravings,  both  plain 
md  coloui'ed. 

I  have  availed  myself,  in  numerous  instances,  of  the 
innotations  of  Dr.  Eoucher,  the  able  editor  of  the  French 
iiranslation  of  the  woi'k,  so  correctly  made  by  Dr.  P. 
[Pichot  (Paris,  1862);  and  also  of  those  of  Dr.  Atlee, 
contained  in  the  third  American  edition  (Philadelphia, 
:18G3). 

I  In  the  chapter  on  the  Adjustment  of  the  Sight  and  Use 
jf  Spectacles,  Dr.  Donders'  recently  published  researches 
:m  the  subject  are  fully  considered. 


xi  ADV^IRTISEMENT. 

In  conclusion,  I  have  to  observe,  tliat  Dr.  Liebreich 
having  placed  the  figures  of  his  magnificent  Atlas  dcr 
Ophthalmoscopie  at  my  disposal,  I  have  availed  myself 
of  his  kindness  by  reproducing  several  of  them,  and  have 
only  to  regret  that  the  limits  of  my  Treatise  have  pre- 
cluded the  reproduction  of  more. 

T.  WHAETON  JOXES. 

35,  Georqe  Street,  Hanover  Square,  W. 
London,  October  Srd,  1865. 


ADVEETISEMENT 

TO 

THE  SECOND  EDITION. 


"To  produce  a  Work  on  the  Diseases  of  the  Eye, 
;^-hich  slioiild  serve  at  once  as  a  text  book  for  students 
md  as  a  book  of  reference  for  practitioners,  has  been  the 
^reat  aim  of  the  Author  in  composing  this  Manual. 
A.ccordingly,  besides  carefully  discussing  the  principles, 
he  has  laboui-ed  to  give  such  a  practical  exposition  of  the 
subject  as  will  be  found  available  at  the  bedside  of  the 
patient,  and  in  the  operating  room." 

Belie^^ng  that  in  the  aim  here  expressed,  the  Author 
has  not  been  unsuccessful,  he  has  continued  to  hold  it 
in  view  in  the  preparation  of  this  Second  Edition.  The 
additions  and  alterations  made,  he  hopes,  will  be  aU 
found  to  manifest  a  practical  tendency,  and  to  bring  the 
Work  up  to  the  present  state  of  knowledge  in  the  im- 
portant department  of  Medicine  and  Sui'gery  of  which  it 
treats.  v 


35,  George  Street, 

Hanover  Square,  London, 
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EXPLANATION  OF  THE  PLATES. 


PLATE  I. 


Figure  1.  — TLls  represents  catarrhal  inflammation  of  the  con- 
junctiva, as  described"  at  pp.  105  and  158  ;  and  also  the  mode  of 
examining  the  conjunctival  surface  of  the  lower  eyelid,  as  descnbed| 
at  p.  9. 

Figure  2.— A  well-developed  granular  state  of  the  conjunctiva  of 
the  upper  eyelid  in  Egyptian  ophthalmia,  as  described  at  pp.  107, 
165  and  258.  The  enlarged  papilte  are  separated  into  groups  by 
funws  or  fissures.  The  figure  also  illustrates  the  mode  of  examining 
the  conjunctival  surface  of  the  upper  eyelid,  as  described  at  p.  lo. 

Figure  3.— A  case  of  phlyctenular,  or  scrofulous  ophthalmia,  in 
which  there  is  a  burst  phlyctenula  on  the  cornea,  with  a  fasciculus 
of  vessels  running  from  the  conjunctiva  into  it,  as  described  at 
p.  191.  This  figure  also  Ulustrates  the  mode  of  examining  the  eye 
in  such"  cases,  which  occur  in  children,  and  in  which  there  is  great 
intolerance  of  light,  as  described  at  p.  17. 
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PLATE  II. 


Figure  1.— Ttis  represents  a  case  of  gramikr  conjunctlTa  wiAi 
pannus.    The  lower  eyelid  is  held  everted  to  show  the  vesicularl 
granulations  just  within  its  border,  and  also  on  the  conjunctiva  of 
the  lower  palpebral  sinus.    The  upper  Ud  is  slightly  elevated  to 
aUow  the  upper  part  of  the  cornea,  which  is  the  seat  of  the  pannus, 
to  be  fuUy  seen.    See  pp.  107,  258—260. 

Figui-e  2.— A  case  of  acute  parenchymatous  comeitis  in  which, 
with  considerable  redness  of  the  white  of  the  eye,  there  is  exudation 
of  lymph  and  development  of  new  vessels  in  the  proper  substance 
of  the  cornea.  In  this  case,  the  cornea  presents  the  peculiar 
opalescent  appearance.    See  p.  197. 
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PLATE  III. 


Figure  1. — This  figure  represents  a  case  of  iritis,  as  above  d 
scribed  at  pp.  121  et  seq.  ;  and  also  illustrates  the  mode  of  depress 
ing  the  lower  eyelid  for  examination  of  the  front  of  the  eyeball. 
See  p.  16. 


Figure  2. — Inflammation  of  the  cUiarybody  and  corresponding 
part  of  the  sclerotica  {sclerotico-hjldilis),  with  secondary  iritis. 
Near  the  outer  margin  of  the  cornea,  the  sclerotica  is  tliickened  and 
yellowish  lookbg  ;  elsewhere  it  is  purplish.  There  are  two  spots 
of  opacity  of  the  cornea  at  its  outer  edge.    See  p.  229. 


Figure  3. — Arthritic  posterior  internal  ophthalmia,  as  described 
at  pp.  241  et  seq.  The  figure  also  illustrates  the  mode  of  raising 
the  upper  eyelid  for  examination  of  the  front  of  the  eyeball.  See 
p.  16. 


PLATE  J II 


xliii 


PLATE  IV, 


Figure  1. — This  represents  a  case  of  medullary  fungus  of  the 
eyehall  in  its  second  stage,  as  described  at  pp.  323  et  seq. 


Figure  2, — A  case  of  sclerotico-choroid  staphyloma  from  trau- 
matic inflammation  of  the  eye.  In  this  figure  there  is  a  good 
representation  of  tortuous  and  varicose  vessels.  See  pp.  237,  280, 
et  seq. 


Figure  3. — A  case  of  melanosis  of  the  eyeball,  in  which  the  iris 
has  been  detached  at  one  part  of  its  circumference,  and  the  black 
mass  is  making  its  appearance  from  behind,  as  also  through  the 
sclerotica  near  the  cornea.    See  p.  332. 
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PLATE  V. 


Figure  1. — The  second  case  of  hydatid  in  the  anterior  chamber, 
refen-ed  to  at  p.  315.  The  body  and  head  of  the  animal  are  pro- 
truded from  the  tail  vesicle. 

Figure  2. — Represents  a  case  of  dislocation  of  the  lens  into  the 
anterior  chamber,  the  lens  being  still  clear  ;  see  p.  750.  This  figiirg 
also  illustrates  the  mode  of  fully  exposing  the  front  of  the  eyeball 
for  examination,  as  above  described  at  p.  16. 

Figure  3. — Represents  the  third  case  of  cyst,  in  connexion  with 
the  iris,  above  described  at  p.  319. 
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PLATE  VI. 

TMs  (wHcli  is  a  reproduction  of  Figure  1,  Table  IV.,  of  Lie- 
breich's  Atlas  der  Ophthalmoscopie)  represents  the  ophthalmoscopic 
appearance  (inverted  image)  in  a  case  of  exudative  cTioroidUis 
(p.  235).  There  ia  seen  copious  exudation  both  on  the  inner  surfece 
and  in  the  substance  of  the  choroid. 

The  large  whitish  spot  represents  exuded  matter  on  the  inner 
surface  of  the  choroid. 

The  small  clear  round  spots  in  the  neighbourhood  of  the  optie 
nerve  are  nodules  of  exudation  in  the  interstices  of  the  choroid. 

After  the  absorption  of  such  nodules  the  choroidal  tissue  is  left 
atrophic  and  destitute  of  pigment. 

A  peculiarity  in  the  pathological  anatomy  of  the  choroid,  here 
seen,  is,  that  at  the  places  where  the  membrane  has  become  atrophic 
the  margin  ia  almost  always  the  seat  of  increased  pigment  deposit. 
See  p.  126. 
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PLATE  VII. 

Tliis  is  a  reproduction  of  Figure  1,  Table  X.,  of  Liebreich'B  Atlas, 
representing  the  ophthalmoscopic  appearance  (inverted  image)  in  a 
case  of  syphilitic  retinitis. 

Opacity  of  the  retina  extends  from  the  papilla,  the  sharp  con- 
tours of  which  have  disappeared,  in  the  dii-ection  of  the  larger 
vessels,  around  the  macula  lutea  and  towards  the  periphery,  where 
it  disappears. 

In  such  cases  the  light  is  not  reflected  from  the  opaque  exuda- 
tions so  strongly,  as  it  is  by  the  shining  white  patches  of  fetty 
degeneration  of  the  retina  in  Bright's  disease,  fig.  18,  p.  56. 

In  the  upper  part  of  the  figure  is  seen  the  filmy  diffused  opacity 
pathognomonic  of  retinitis. 

The  veins  proceeding  upwards  (inverted  image),  are  much  dilated 
and  tortuous,  whilst  those  proceeding  downwards  are  very  slender 
and  partially  obliterated. 

On  the  inner  surface  of  the  retina  there  are,  in  the  lower  part  of 
the  figure,  radiating  opaque-white  deposits  of  lymph,  which  bury 
and  compress  a  fasciculus  of  vessels  so  much  that  some  of  their 
ramifications  when  they  reappear  are  reduced  to  fine  white  lines. 

There  are  numerous  patches  of  ecchymosis,  both  recent  and  old, 
some  behind,  some  on  the  inner  sui  face,  and  some  in  the  substance, 
of  the  retina. 

The  large  clear  irregulai--shaped  patch  with  pigment-deposit  on 
one  side  at  the  lower  part  of  the  figure,  is  a  manifestation  of  accom- 
panying choroidal  inflammatory  degeneration. 

In  ordinary  cases  of  syphilitic  retinitis,  the  state  of  the  veins  is 
not  so  much  altered ;  nor  are  there  such  copious  exudation  of 
lymph,  so  much  extravasation  of  blood,  and  such  extensive  degene- 
ration of  the  choroid,  as  are  seen  in  the  lower  part  of  the  figure. 
See  p.  127. 
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PLATE  Yin. 


Figure  1  represents  the  state  of  the  eye  for  which  the  operation 
of  transplanting  a  flap  of  skin  according  to  the  Italian  or  Talia- 
cotian  method,  described  at  pp.  634  et  seq.,  was  undertaken. 

Figure  2  represents  the  eye  as  it  now  appears,  five  years  after  the 
operation.    This  figure  has  been  engraved  from  a  photograph. 
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PLATE  IX. 


Figure  1  represents  an  eye  affected  with  traumatic  colohomapal 
i^ebrcB  et  lagopJithalmos  on  whicli  the  operation  described  at  pp.  665 
et  seq.,  was  performed. 

Figure  2  represents  the  eye  after  the  operation. 

Figure  3  represents  the  same  when  an  ai-tificial  eye  had  beei 
fitted  in. 
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PRINCIPLES  AND  PKACTICE 

OF 

OPHTHALMIC  MEDICINE  AND  SURGERY. 


CHAPTER  I. 

GENERAL  CONSIDERATIONS  ON  THE  DIAGNOSIS  AND 
TREATMENT  OF  THE  DISEASES  OP  THE  EYES. 

Section  I.— Ophthaxmoscopy,  ob  Exploratioi^  of 
THE  Eyes  in  order  to  a  Diagnosis. 

_  In  exploring  tlie  eyes  for  the  pm-pose  of  establishing  a 
diagnosis,  attention  has  to  be  dii-ected,  on  the  one  band, 
to  sucb  material  changes  in  the  constitution  of  those 
organs  as  the  surgeon  himself  can  dii-ectly  see  or  touch, 
or,  at  least,  infer  from  cognizable  marks  or  symptoms  ;— 
and,  on  the  other  hand,  to  the  distmhance  of  sight,  pain, 
and  other  morbid  sensations  in  the  affected  organs,  regard- 
ing which  the  patient  himself  can  alone  fm-uish  exi^licit 
infoiTuation— though  even  on  this  head,  the  sm-geon  may 
also  infer  something  from  his  own  observation. 

The  first  of  these  two  kinds  of  exploration  is  called 
objective;  the  second,  subjective. 


§  1.  OBJECTIVE  EXPLORATION  OF  THE  EYES. 

At  first  the  eyes  should  be  viewed  merely,  vot  touched. 
This  precaution  it  is  important  to  obseiwo,  especially  iti 
inflummatious,  in  order  to  avoid  causing  an  increased 
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OBJECTITE  EXPLORATION  OF  THE  EYES. 


detenmnation  of  blood,  lacrymation,  &c.,  wliicli,  in  such 
cases,  are  liable  to  be  occasioned  by  tlie  slightest  touch, 
and  which,  by  complicating  the  appearance  natural  to 
the  inflammation,  might  give  an  erroneous  view  of  the 
nature  of  the  case.  In  an  hospital,  the  pupils  should  not, 
on  any  account,  be  pennitted  to  touch  the  eyes  of  a 
patient,  before  the  sm-geon  has  made  his  examination. 

The  sui'geon  should,  in  succession,  glance  at  the  eye- 
brows and  orbital  margins,  the  eyelids  and  theii-  move- 
ments, the  borders  of  the  eyelids  and  state  of  the  eye- 
lashes, and  the  comers  of  the  eyes,  noting  the  presence 
or  absence  of  lacrymation.  He  should  then  pass  in 
review  the  form  and  apiDearance  of  the  eyeballs  generally 
— their  size  and  degree  of  prominence — movements  and 
direction — the  correspondence  of  their  axes — the  appear- 
ance and  colour  of  the  white  of  the  eye — the  aspect  of  the 
cornea — the  colour  of  the  iiis — and  the  state  of  the  pupil. 

The  general  bearing  of  the  patient,  and  the  expression 
of  his  featui'es,  should  not  be  left  imobserved.  The  in- 
formation thus  obtained  will  sometimes  reveal  the  nature 
of  the  case,  or  will  guide  in  the  further  exploration  of  it. 
By  the  general  bearing  of  the  patient,  and  the  expression 
of  his  features,  it  will  be  seen,  for  example,  if  he  is 
affected  with  intolerance  of  light — if  he  be  blind  from 
amaurosis,  or  bHnd  from  cataract. 

The  patient,  intolerant  of  Ught,  keeps  his  head  bent 
down,  and  covers  his  eyes  with  his  hands,  in  order  to 
protect  them  from  the  light.  The  eyehds  ai-e  spasmodi- 
cally closed,  and  at  the  same  time  the  eyebrows  are  kmt 
and  depressed,  and  the  cheeks  di'awn  up,  so  that  the 
whole  features  are  much  distorted ;  whilst  there  is  gi-eater 
or  less  lacrjTiiation. 

The  confii-medly  amaurotic  patient  steps  forward  with 
an  air  of  uncertaintj',  his  head  thrown  back,  and 
the  eyes  wide  open — not  converged  and  fixed  on  any 
object,  but  staring  forward  as  &  on  vacancy— perhaps 
moving  abo\it  in  an  oscillating  manner,  or  squinting; 
the  cataractous  patient,  on  the  other  hand,  is  more  steady 
in  his  gait,  and  with  his  head  bout  downwards  and  to  one 
.side,  lus  eyes  shaded  vdih  his  hand  or  half-closed,  he 
moves  and  directs  the  Gj'-es  naturally  and  steadily,  in  an 
exploratory  manner. 

This  survey,  constituting  the  fii'st  step  in  the  objective 
exploration  of  the  eyes,  may  bo  taken  dui-iug  the  time 
ihe  patient  is  coming  into  the  room,  and  relating  the 
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history  of  Ms  case.  In  the  subsequent  steps  of  the  objec- 
tive exi3loration,  attention  should  be  carefully  directed  to 
the  relations  which  may  exist  between  the  appearances 
obseryed  and  the  patient's  sensations — pain,  tolerance  or 

i  intolerance  of  light,  and  state  of  vision  as  elicited  in  the 

I  subjective  exploration. 

I  Most  probably  the  general  objective  sm-vey,  now  indi- 
j  cated,  in  conjunction  with  the  subjective  examination,  to 
I  be  spoken  of  by-and-by,  will  direct  the  practitioner  to 
;  the  seat  of  the  disease.  On  this  part  he  will  accordingly 
;  fix  his  attention,  and  subject  it  to  the  detailed  scrutiny 
i  necessary  to  enable  him  to  discriminate  exactly  the 
i  natore  of  the  case. 

The  accoimt  of  the  mode  of  conducting  the  objective 
I  exploration  of  the  different  parts  of  the  eye  in  detail,  to 
■  which  I  now  proceed,  will  necessarily  include  references 
!  to  the  principal  morbid  conditions  of  the  organ — in  fact, 
:  will  constitute  an  epitome  of  the  pathology  of  the  eye. 

1st.  Exploration  of  the  eyebroivs  and  orhital  margins. 
The  affections  of  the  eyebrows  and  orbital  margins  do 
I  not  require  much  exploration  for  theii-  diagnosis ;  a  glance 
:  and  a  few  touches  beiag  in  general  sufficient,  except  in  the 
I  case  of  a  fistulous  opening  at  the  margin  of  the  orbit,  when 
I  it  may  be  necessary  to  iiiti-oduce  a  probe  to  ascertain  the 
1  extent  and  dii-ection  of  the  fistula,  and  state  of  the  bone. 

The  skin  foi-ming  the  boundary  of  the  inner  canthus  of 
i  the  left  eye  of  a  man  who  had  had  syphilis  about  two 
>  years  before,  was  the  seat  of  what  appeared  a  small  ulcer 
:  covered  with  sloughy-looking  matter.    On  probing  this, 
the  instrument  could  be  passed  on  to  some  depth,  and  by 
directing  its  point  downwards,  it  entered  the  nose. 

In  injuries  and  affections  of  the  eyebrow  and  orbital 
margins,  the  eyelids  are  almost  necessarily  more  or  less 
implicated  ;  and  it  is  to  be  remarked,  that  in  the  case  of 
blows,  contusions  and  wounds  of  the  eyebrow  and  margin 
of  the  orbit,  there  may  have  occurred  extravasation  of 
blood  in  the  interior  of  the  eye,  laceration  of  the  internal 
tunics,  injmy  of  the  fifth  pair,  concussion  of  the  retina, 
or  even  of  the  brain,  and,  as  a  consequence,  amaui-osis' 
'A  man  presented  himself  at  the  hospital  with  his  rin-ht 
eye  bound  u]i.  On  examination  there  was  found  a  slight 
wound  of  the  lower  eyelid,  and  some  swoUing  of  both. 
Besides  this,  however,  paralysis  of  the  facial,  abdncons^ 
and  oculo-motor  nerves  was  detected,  and  on  inquiry  it 
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was  ascertained  that  the  patient  had  fallen  from  a  tree  on 
the  upper  and  left  side  of  his  head  a  week  before.  The 
man  was  at  once  put  to  bed ;  but  in  the  course  of  two 
days  tetanus  came  on,  and  he  died  thi-ee  days  after. 

In  the  exploration,  attention  is  directed  to  the  state  of 
the  skin  all  round  the  margin  of  the  orbit,  and  of  the 
hairs  of  the  eyebrow.  The  skin  may  be  the  seat  of  an 
eruption,  or  of  cicatrices.  The  hairs  may  have  fallen  off, 
or  they  may  be  the  seat  of  phtheiiiasis.  Tmnoui-s  will 
not  unfrequently  come  under  notice  in  the  eyebrows,  or 
connected  with  the  margin  of  the  orbit.  Those  pre- 
senting themselves  at  the  margin  of  the  orbit  have  some- 
times their  origin  in  that  cavity  or  in  a  neighbouring  one. 
Such  tumours  may  be  phlegmonous,  osseous,  fatty,  en- 
cysted, fibrous,  cancerous.  Foreign  bodies  also  may 
present  themselves  here.  The  injuiies  met  with  are  bums, 
from  which  the  eyelids  in  general  suffer  most ;  contusions 
and  wounds  with  ecchymosis. 

The  affections  found  more  particularly  seated  at  the 
margin  of  the  orbit,  besides  fracture,  &c.,  which  may 
complicate  the  injuiies  just  refen-ed  to,  are  inflammation 
and  abscess,  involving  the  periosteum  and  bone.  Abscess 
manifests  itself  by  a  swelling,  dark  red  at  first,  subse- 
quently yellowish.  Having  bui-st  or  been  opened,  the 
carious  or  necrosed  bone  is  felt  bare  and  rough,  on  the 
introduction  of  a  probe  thi-ough  the  opening,  now  become 
fistulous.  Lastly,  the  margin  of  the  orbit  may  be 
thickened  fe-om  periostosis,  or  hyperostosis,  or  be  the  seat 
of  an  exostosis,  or  of  an  osteo-sarcomatous  tumour. 

2nd.  Exploration  of  the  eyelids,  and  their  tarsal  border,  in- 
cluding the  state  of  the  cilia  and  Meibomian  ajwrtures. 

The  points  to  be  noticed  in  regard  to  the  eyelids, 
are: — ^first,  their  position,  their  eounectious.  and  their 
movements ;  then  their  organic  condition  generally,  and 
that  of  their  tarsal  border  in  particular  ;  the  direction  of 
the  eyelashes,  the  state  of  the  Meibomian  a]iertures,  and 
of  the  Meibomian  discharge,  as  indicated  by  the  pre- 
sence or  absence  of  incrustation  of  the  eyelashes. 

The  morbid  changes  in  position,  which  the  eyelids  may 
be  found  to  present,  are  cveision  or  cctrojnim,  inversion  or 
tntropium,  retraction  and  shortening  or  lagophfhaJmns.  The 
morbid  connections  are,  adhesion  to  each  other's  edges, 
or  ancJn/lobli-pharon,  wliich  may  be  either  mediate  or  im- 
mediate, totid  or  jjartial,  congenital  or  accidental ;  and 
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adhesion  of  the  inner  stu-face  of  one  or  both  eyehds  to  the 
globe,  or  symblepharon,  which  may  Kkewise  be  mediate  or 
immediate,  total  or  partial. 

In  proceeding  to  indicate  the  morbid  changes  to  which 
the  movements  of  the  eyelids  are  subject,  it  may  be 
useful  to  jDremise  that  it  is  chiefly  by  the  movements  of 
the  upper  eyelid  that  the  open  or  closed  state  of  the  eye  is 
produced.  The  upper  eyehd  is  both  vertically  and  hori- 
zontalljr  larger  than  the  lower,  and  in  the  closed  state 
dui'ing  sleep  covers  much  more  of  the  front  of  the  eye- 
ball ;  but  in  voluntary  or  forced  closure  of  the  eye,  the 
lower  eyehd  is  drawn  up,  being  at  the  same  time  im- 
pressed with  a  horizontal  movement  towards  the  inner 
angle  by  the  action  of  the  orbicularis  palpebrarum 
muscle,  and  meets  the  upper  lid  half-way.  Or,  if  the 
upper  Hd  be  immovably  retracted  under  the  edge  of  the 
orbit,  either  by  disease,  or  by  the  finger  for  the  sake  of 
experiment,  the  lower  eyehd  can  of  itself  almost  entii-ely 
cover  the  whole  front  of  the  eyeball.  When  the  action  of 
the  orbicularis  ceases,  the  lower  eyehd  falls  back  into  its 
former  state  by  its  own  elasticity  and  that  of  the  skin  of 
the  cheek.  The  lower  eyehd  has  no  depressor  muscle 
analogous  to  the  levator  of  the  upper  ej^eUd.  In  the  skin 
of  the  lower  eyehd,  however,  there  appear  to  be  organic 
muscular  fibres,  by  the  tonic  contraction  of  which  the 
tarsal  border  is  capable  of  being  somewhat  depressed. 
This  depression  of  the  lower  eyehd  may  be  excited  by 
rapidly  stroking  its  sui-face  with  the  point  of  the  finger 
covered  mth  a  handkerchief.  It  is  to  be  remarked  that 
by  this,  depression  of  the  hd  of  the  other  side,  though  un- 
touched, is  at  the  same  time  excited.  It  is  by  the  levator 
palpebrse  that  the  open  state  of  the  upper  eyehd  is  main- 
tained. In  winking,  the  upper  eyehd  falls  and  the  lower 
rises  considerably,  in  consequence  of  the  momentary 
action  of  the  orbicularis. 

Nictitation  may  be  observed  to  be  morbidly  fi-equent. 
The  eyelids  may  be  affected  with  a  twitching  or  quiverino- 
motion,  which  is,  however,  sometimes  so  shght  as  not  to 
be  yeiy  apparent  to  the  observer,  though  felt  by  the 
patient  himself  as  a  very  annoying  throbbmg.  Or,'  they 
may  be  spasmotUcaUy  closed  intermittently,  or  remit- 
tently,  or  continuously— a  symptom  usually  of  the  pre- 
sence of  a  foreign  particle  in  the  eye,  inflammation  of  tho 
conjunctiva,  or  of  intolerance  of  light. 

The  movements  agam  may  bo  dofbctivo,  or  lost  from 


6  EXPLORATION  OF  THE  EYELIDS,  &C. 

paralysis.  There  may  be  a  constant  open  state  of  the  eye, 
from  palsy  of  the  orbicularis  muscl&—2Mralyhclagojjhthal- 


vius  Or,  the  upper  eyeUd  may  hang  down  over  the  eye 
from  palsy  or  atony  of  the  levator  palpebras  supenons— 


FiQ.  1.    (From  Bonders.) 


paralytic  ptosis.  In  the  former  case,  there  will  Probably 
be  fo^d  palsy  of  the  other  muscles  of  the  fame  side  of 
the  face;  in  the  latter,  on  raismg  the  eyelid  with  the 
finger,  the  eyebaU  wiU  probably  be  found  more  or  ie« 
SS  in  an  oJtwai'd  direction  (Fig.  2),  incapable  of  bemg 
tm-ned  inwards,  upwards,  or  downwai'ds,  from  t=o^<^f™^t^^^f 
paralysis  of  those  muscles  of  the  ^jebaU  which,  m  com- 
mon with  the  levator  palpebrfc,  are  supphed  by  the  thud 
pair  of  nerves  perhaps  also  dilatation  of  the  pupU. 
^  ¥he  eyeHds  may  be  the  subject  of  various  mjm-ies,  such 
as  bui-ns  and  scalds  ;  contusions  with  ecchj-mosis ;  wound, 
incised,  or  lacerated,  or  poisoned,  as  by  the  stmg.  oi  the 

^^X^yeTJS^  at-sometimes  the  original  and  p^cipal 
seat  of  erysipelas.  In  erysipelas  of  ^^lo  face  they  ai. 
always  involved.  They  may  be  the  seat  of  P^l^S^^o^":;^ 
inllammation,  in  which  case  the  redness,  which  i.  mtcn>t 
and  swclUng,  are  cii'cumscribed,  and  the  P'^^t^f  T 1 
to  the  touch.  Sometimes  they  present  black  .lough, 
fr-om  gangrenous  inllammation.    Both  erysipelatous  ana 
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pMegmonous  inflammatioii  of  tlie  eyelids  are  to  be  dis- 
tinguished from  the  inflammatoiy  osdema  of  those  parts, 
which  attends  some  of  the  inflammations  of  the  eye, 


Fig.  2.    (From  Dondm.) 


especially  acute  inflammation  of  the  laciymal  sac  and  the 
piu'ulent  inflammations  of  the  conjunctiva. 

The  eyelids  are  often  simply  cedematous,  sometimes 
emphysematous. 

In  children  the  eyelids  are  fi-equently  aS'ected  vnth 
porrigo  larvalis. 

The  eyehds  may  be  the  seat  of  sypMlitic  ulcerations. 
In  infants  aS'ected  with  syphilis,  the  eyelids,  and  other 
parts  of  the  face  and  body,  are  covered  with  an  eruption 
of  flat  broad  imstules  {syphilitic  im2xtigo),  which  break, 
scab,  and  spread.  Such  chilcben  have  often  a  peculiarly 
wrinkled  and  withered  expression  of  face. 

The  eyelids  maybe  the  seat  of  nfovus  materaus,  of 
warts,  and  of  difi'orent  kinds  of  tumours.  Lastly,  they 
may  be  foimd  cancerous.  ' 

In  regard  to  the  tarsal  borders  of  the  eyelids,  it  is  to  bo 
premised  that  they  are  broad  smfaces.  The  border  of  the 
upper  eyeUd  is  about  one-twelfth  of  an  inch  broad  •  that 
of  the  lower  about  one-fiftoenth.    The  edge  bouutUn'g  the 
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border  anteriorly  corresiionds  to  the  insertion  of  the  eye- 
lashes and  is  round.  The  posterior  edge  is  much  sharper 
and  more  defined  than  the  preceding,  and  is  the  place 
where  the  delicate  integument  of  the  border  of  the  eyelid 
is  continued  into  the  palpebral  conjunctiva.  On  the 
border  of  either  eyelid,  between  the  two  edges  or  boun- 
daries just  described,  but  nearer  the  posterior  than  the 
anterior,  and.  parallel  to  them,  there  is  obseiTable,  on 
close  inspection,  a  row  of  minute  pores— the  excretory 
mouths  of  the  Meibomian  follicles.    Eig.  3,  p.  11. 

The  tarsal  border  of  the  eyelids  may  be  found  inflamed 
—perhaps  ulcerated  {ophthalmia  tarsi),  in  which  case  the 
eyelashes  will  be  incrusted  partly  with  dried  Meibonuan 
discharge,  partly  with  the  discharge  fi-om  the  ulcers. 
Hordeolum,  or  stye,  is  a  fui'uncular  fonn  of  inflammation 
of  the  free  margin  of  the  eyelids.  Inflammation  and 
abscess  of  the  Meibomian  follicles  simulate  the  app^'- 
ance  of  stye  externally,  but  is  a  rarer  occuiTence.  The 
eyelids,  at  their  edges,  or  close  to  theii'  edges,  may  pre- 
sent small  tumoui's,  thickening,  and  callosity,  unattended 
by  any  great  degree  of  inflammation,  viz.,  chalazion, 
tylosis,  &c.  ... 

The  eyelashes  are  sometimes  the  seat  of  pMlmnasu, 
which  is  apt  to  be  overlooked,  except  a  close  mspection 
with  a  magnifying-glass  be  made.  Madarosis,  or  loss  of 
the  eyelashes,  is  at  once  recognised. 

The  eyelashes  are  often  found  in  gi-eater  or  less  numbers 
turned  in  against  and  ii'iitatiug  the  eyeball,  constitutmg 
trichiasis  and  distichiasis.  The  surgeon  should  always 
take  particular  care  to  assui-e  himself,  therefore,  of  the 
dii-ection  of  the  eyelashes  in  cases  of  chronic  ophthalmia  ; 
and  in  order  to  do  so,  and  to  see  properly  the  broad 
sui-face  of  the  tarsal  border,  and  the  state  of  the  ISleibo- 
mian  apertiu-es,  the  eyelids  should  be  sUghtly  everted  by 
gentle  pressiu'e  with  the  point  of  the  finger  on  the  skm  ot 
the  eyelid,  the  eyelashes  being  kept  between  the  hnger 
and  the  skin.  .  « 

By  this  means  it  will  generaUy  be  at  once  seen  it  any  ol 
the  eyelashes  are  growing  in  against  the  eycbaU.  bonie- 
times,  however,  such  eyelashes  lu-o  so  pale  and  fine  tliat 
they  are  apt  to  escape  notice.  The  presence  of  these  may 
often  be  detected  by  attention  to  the  follo^vlng  pomt  when 
they  might  othei-wise  bo  overlooked :— the  tears,  of  which 
there  is  in  such  cases  gcneriiUv  more  than  usual,  nse  up 
around  the  pale  niisdii-ectcd  eyelashes,  and  between  the 
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eyelid  and  eyeball,  by  capillaiy  attraction,  cand  occasion  a 
marked  reflection  of  iigbt  at  tlie  place.  It  is  necessary  to 
look  not  only  for  inverted  ej'elaslies,  but  also  for  hau's  that 
may  be  growing  in  imnsual  situations,  as,  for  example, 
the  taner  sm-face  of  the  tarsal  border.  The  internal  angle 
of  the  eye  should  also  be  examined,  lest  any  of  the  small 
haii'S  which  naturally  grow  from  the  caruncula  lacrymalis 
may  have  become  a  soui'ce  of  irritation  fi-om  a  morbid 
increase  of  their  length.  In  making  this  examination  for 
faulty  eyelashes,  the  aid  of  a  magnifying-glass  is  required. 

We  occasionally  find,  esj)ecially  in  children  labouring 
under  scrofulous  ophthahnia,  a  fasciculus  of  the  eyelashes 
of  the  upper  eyehd  at  the  outer  corner,  which  has  been 
accidentally  tm-ned  in  under  the  lower  eyelid,  and  re- 
tained ia  this  false  position  by  spasmodic  nictitation. 

One  or  more  of  the  Meibomian  apertures  may  become 
covered  with  a  thin  film,  apparently  of  epidermis,  which 
prevents  the  escape  of  the  secretion,  so  that  the  latter 
accumulates  and  raises  the  film  up  into  a  small  elevation 
like  a  phlyctenula.  The  Meibomian  discharge  is  in- 
creased, whenever  there  is  any  iiTitation  of  the  edges  of 
the  eyelids,  and  especially  of  the  palpebral  conjimctiva. 

The  posterior  edge  of  the  tarsal  border,  which  is  in  its 
natural  state  sharply  defined,  may  be  found  roimded  or 
obhterated,  in  consequence  of  chronic  inflammation  of  the 
palpebral  conjunctiva  and  of  the  iategument  of  the  tarsal 
border. 


3rd.  Exploration  of  the  conjunctival  surface  of  the  eyelids, 

and  of  the  palpebral  sinuses. 
_  The  lower  eyehd  is  everted  for  the  pui-pose  of  examining 
its  inner  surface,  by  siraply  drawing  down  the  skin  of  the 
lid  and  cheek;  and  ia  order  that  the  lower  palpebral 
sinus  may  be  faUy  exposed,  the  patient  is  to  be  desired  to 
ttuTi  the  eyeball  upwards,  while  the  lower  eyelid  is  thus 
held  down  and  everted. 

The  upper  eyehd  does  not  admit  of  being  so  readily 
eyei-ted  as  the  lower;  and  as  the  operation  is  attended 
with  some  uneasiness  to  the  patient,  it  ought  not  to  be 
had  recoui'se  to  unless  the  glimpse  of  the  inner  surface  of 

Vthe  eyelid,  which  may  be  obtained  by  raising  the  upper 
eyelid,  and  di-awing  it  slightly  from  contact  with  the 
jeyeball  by  pressing  vip  the  skin  of  the  eyebrow  and  eyelid 
itself,  prove  insufficient  to  satisfy  the  sui'geon  of  the  state 
of  the  parts.    If  there  is  reason  to  suppose  that  a  foreign 
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■body  is  lodged  under  the  eyelid,  then  eversion  is  the  only 
means  of  detecting  and  removing  it. 

In  order  to  evert  the  upper  eyehd,'lay  hold  oi  the  eye- 
lashes between  the  forefinger  and  thumb  of  the  nght 
hand,  for  the  right  eye— and  vice  versd^m  such  a  way 
that  whilst  the  eyelashes  are  securely  held,  the  points  ol 
the  thumb  and  forefinger  may  extend  a  Mtle  beyond  their 
insertion,  so  that  the  former  may  be  apphed  to  the  bro^ 
border,  and  the  latter  to  the  outer  surface  of  the  eyehd. 
Having  thus  got  a  secure  hold  of  the  eyelid,  diw  it  away 
fi'om  contact  with  the  eyebaU,  and  then,  whilst  applying 
counter  pressm-e  downwards  on  the  outer  surface  of  tne 
eyelid,  opposite  the  orbital  margin  of  the  tarsal  cartilage, 
raise  the  ciliary  margin  upwards.    The  counter  pressme 
may  be  appHed  either  by  the  thumb  of  the  free  hand  or, 
what  most  people  find  better  adapted  to  the  pui^ose,  by  a 
thick  probe.    Another  mode  of  everting  the  upper  eye- 
Ud,  which,  however,  does  not  succeed  well  when  there  is 
much  swelling,  is  this  :-The  patient  bemg  directed  to 
look  downwards,  the  point  of  the  forefinger  of  the  nght 
hand,  if  it  be  the  left  eye  of  the  patient  which  is  to  be 
operated  on,  and  vice  versd,  is  applied  a  little  above  the 
orbital  margin  of  the  tarsal  cartilage  and  by  a  shght 
pressure  the  upper  eyehd  is  brought  down  before  the 
lower,  its  fi-ee  border  being  tui-ned  foi-wai-ds  at  the  same 
time.    By  then  applying  the  thumb  to  the  conjunctival 
sui-face  the  eyelid  is  got  hold  of,  and  may  be  everted  by 
beaiing  somewhat  on  its  outside  with  tie  forefinger. 

The  whole  extent  of  the  upper  palpebral  sinus  cannot 
be  exposed  like  the  lower.  To  explore  it  a  probe  must  be 
used,  whilst  the  everted  lid  is  kept  as  much  as  po^ibie 
withch-awn  fi-om  the  eyebaH,  and  the  patient  dn-ected  to 

'^ty'rrtittl^e  eyeUds,  the  state,  of  the  palpebml 
conjLcliva  is  ascertained;  whetherit  be  "famed  ^ 
gi-anular,  and  whether  there  be  grcvwths  eom}ect€d  witt 
S  projecting  at  the  inner  sm-face  of  the  ^yehds,  a.  cha- 
lazia. The  state  of  the  Meibomian  glands  is  likewise 
ascertained.  By  the  eversion  of  the  upper  eyehd  foreign 
bodies  in  the  eye  are  reachly  detected  mid  removed  small 
particles  being  especially  liable  to  adhere  to  its  mnei 

^""Th^'palpebral  conjunctiva  and  edge  of  the  <^Tff^^  l 
have  found  the  scat  of  dilluscd  vascular  na^yus  sunulatuia 
inflammatory  congestion. 
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4t]i.  Exploration  of  the  angles  of  the  eye,  and  of  the  lacrymal 
organs  as  regards  their  general  state. 

~  The  inner  and  outer  corners  of  the  eye,  where  the  eye- 
lids join,  are  called  canthi.    The  outer  canthus,  generally 

}  speaking,  fonns  an  acute  angle  ;  but  on  close  examination 
it  is  obsei-ved  that  the  apex  is  rounded  off,  somewhat 
prolonged  and  turned  slightly  downwards.  The  con- 
formation of  the  inner  canthus  is  altogether  peculiar  and 
rather  complicated.  At  the  inner  canthus,  the  palpebral 
fissure  is  prolonged  into  a  secondary  fissm-e,  the  borders 
of  which  being  destitute  of  cartilage,  are  not  fii-m  and 
square,  but  soft  and  rounded.    The  secondary  fissm-e  is 

I  closed  by  the  action  of  the  orbiciLlaris  muscle  at  the  same 
time  as  the  eyelids.  The  space  within  the  inner  or  nasal 
canthus  is  called  lams  lacrymalis. 

The  state  of  the  outer  canthus  is  readily  ascei-tained  by 
slightly  drawing  the  eyelids  fi-om  each  other.  The  most 
ordinary  morbid  condition  met  with  there,  is  abrasion  or 
ulceration  of  the  skin.  Sometimes  there  is  eversion — 
sometimes  inversion. 


Fig.  3. 


An  eye,  witli  the  eyelids  divided  vertically,  and  the  outer 
halves  everted,  to  show  the  orifices  of  the  ducts  of  the  la- 
crymal gland,  into  which  hairs  are  inserted.  The  letters  a 
and  b  indicate  respectively  the  upper  and  the  lower  puncta 
lacrymaha.  _  Along  the  border  of  the  eyeUds  are  observed 
the  Meibomian  apertures. 


Tho  paz-ts  situated  at  the  inner  canthus  are  exposed,  by 
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di-awiDg  the  eyelids  from  each  other,  and  at  the  Bame  time 
^ightlf  everting  thorn.  At  the  mner  extremity  of  the 
border  of  eithei^  eyelid,  where  the  fissiu'e  ot  the  nasal 
Sus  legins,  the'papillaxy  eminence  -lled^^t'lS^i 
piUa  is  seen,  with  the  small  onhce  m  its  summit  caUca 

Meibomian  apeitoe.  In  the  natural  state,  the  iaciTmai 
pt^illce  are  inclined  towards  the  lactis  l^^^^^^^-  ^^^ 
loier  papilla  is  somewhat  more  prominent  than  the  upp^ 
■Z  siUted  somewhat  more  towards  ^mple  J  it^^ 
i-TiP  mihstance  of  the  rounded  borders  oi  the  seconadi^\ 

^T'rLence  to  the  exploration  of  the  state  of  the 

the  inside  of  the  upper  .^^^^^f  ^,  ^Tt  l^ilf  an 

pearance  of  the  region  of  the  l'^"^^^'^  V 
particularly  noted.    If  there  ^^"^^^J^^^Ste.t  touch, 
scribed  swelling,  and  pam  e-s  on  "^^  ^^^gf^'^J^e  of  acute 
with  great  oedema  of  the  eyelids,  the  case  om. 


an 
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dacryocystitis.    If  there  is  less  marked  redness,  merely 
unnatiu'al  fulness,  witli  pain  only  on  pressm'e,  and  when 
pressm-e  is  made,  if  there  takes  place  regiu'gitation  of 
tears  with  pm-iform  mucns,  through  the  puncta,  the  case 
f  is  one  of  chronic  clacryocystitis.    If  there  is  a  large  indo- 
lent tumoiu-,  more  or  less  hard,  perhaps  livid,  pressm'e  on 
which  does  not  cause  any  evacuation  of  matter  either 
thi-ough  the  puncta  or  into  the  nose,  the  case  is  one  of 
mucocele;  it  is  to  be  remembered,  however,  that  exostosis 
of  the  bony_  waU  behind  the  lacrymal  sac  sometimes 
occiu-s,  causing  a  tumom-  of  closely  similar  characters. 
If  there  is  a  large  flaccid  tumom-  without  pain,  much  or 
any  redness,  readily  yielding  to  the  pressure  of  the  finger ; 
and  if  on  that  pressm-e  a  mucous  matter  is  evacuated 
through  the  pimcta,  but  especially  into  the  nose,  the  case 
IS  one  of  relaxation  of  the  lacrymai  sac.    Lastly,  if  there  is 
a  fistulous  opening  leading  into  the  sac,  the  case  is  one  of 
fistula  of  the  lacrymal  sac. 

_  Inflammation  of  the  skin  and  subjacent  cellular  tissue 
m  the  region  over  the  lacrymal  sac  sometimes  occms 
Tunmng  mto  diflFuse  abscess  {anchilops),  which,  bm-sting 
'externally,  leaves  a  sinuous  ulcer  {axjilops).  This  sinus 
isometimes  communicates  by  ulceration  with  the  lacry- 
mal sac,  constituting  what  is  called  spurious  fistula  of  it 

The  state  and  position  of  the  lacrjTnal  papilla  and 
ipuncta  should  next  be  examined.  The  latter  are  some- 
itmies  iound  congenitally  imperforate. 

In  addition  to  the  examination  now  detailed,  instru- 
mental exploration  of  the  derivative  laciymal  passao-es 
may  m  certain  cases  be  reqtmed,  to  determine  the  natme 
and  seat  of  obstruction.  But  for  this,  see  imder  the  head 
lot  diseases  of  the  laciymal  organs.  The  nostrils  at  the 
same  tune  requne  to  be  looked  to. 

The  state  of  the  lacrymal  discharge  is  to  be  noted.  If  the 
eye  is  overflowing  m  tears,  it  is  to  be  determined  whether 
this  IS  owing  to  mcreased  discharge  from  the  gland— 
spii^/*om-or  to  chminished  or  obstructed  derivation  of  the 
Hears  towards  the  no^e  ~  stilUcidium  lacrywxcrum.  The 
ooint  IS  determined  by  ascei-taining  the  state  of  the  deri- 
i'ative  apparatus.  If  this  is  free  from  disease,  the  case  s 
me  of  epiphora ;  if  not,  it  is  one  of  stillicidium.  It  is 
naTco'ix^^t  ^^-^1  epiphoi 
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oth.  Examination  of  the  form  and  appearance  of  the  eyehalh 
generally,  their  size,  degree  of  prominence,  and  consistence. 

The  eyebaUs,  otherwise  healthy  ,  may  be  ^J;V^7jlyP^°- 
minent,  apparently  from  infiltration  of  the  orbital  ceU^ar 
tissue.   This  state  of  eyes  is  sometimes  found  along  with 
anSnia  and  goitre.    In  a  case  of  ha^monhagic  extrava- 
satTons  in  different  parts  of  the  body,  there  was  mti-a- 
ocX-  extravasation  and  extravasation  withm  the  orbit<d 
capsile,  giving  rise  to  exophthalmos.    In  mflammation 
of  ??e  oAital  capsule  there  is  inflammatoiy  exudation 
^tHn  it,  and  under  the  con  unctiva,  giving  rise  to  great 
^oSSience  of  the  eyebaU,  and  distension  of  the  eyehds. 
?:he"  xudationunde?the  conjunctiva  m  this  case,  consh 
tilting  one  form  of  chemosis,  is  not  so  great  around  the 
Srnea  as  at  the  circumference  of  the  eyebaU     In  a  ca.e 
S  echinococcus  cyst  in  the  orbit  the  eyebaU  was  pro- 
traded  and  disorganised  {exopUhalmia). 

merthe  eye  is  prominent  from  the  presence  of  a 
growJh  in  the  orbit,  it  wiU  probably  be  at  the  same  fame 

"^SS^ntt  eyes  point  to  a  myopic  state  of  sight; 
sunken  eves  to  the  opposite  state  of  hypennetropia. 
^n  .^enlral  di-opsicil  enlargement,  the  eyebaU  may  not 
be  much  Tat  aU,  misshapen,  nor  also  in  the  early  stages 
of  ^Saloid  tiiiour,  &c.    But  in  staphylomatous  en- 
Wement   and  when  the  encephaloid  tiimom-  is  much 
idvS, 'there  is  vei-y  evident  -Ite-tion^^^^^^ 
appearance,  as  weU  as  increase  of  size  P^^^^^J^'^^^g^ 
In  atrophy,  the  appearance  of  the  eyes,  m  ail  tnese 

the  eyebaU  is  indented  in  the  situation  of  the  msertions 
'^hreyXaU^ -metimes  found  congenitaUy  very  smaU 

^tn^!£:^%e  erjeMU  to  tl,e  ^f^D^ 
the  eyebaU  -ith  the  finger  «uw^^^^^  of  th^ 

atiophy  of  the  vitieous  body  .I^f  ^^^  ^^fl  ^oiSstence, 
times  oven  when  the  eyebaU  is  of  natuial  con.i.teuce, 
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there  may  be  dissolution  of  the  hyaloid  membraneous 
sti-uctiue. 

6th.  Examination  of  the  direction  and  movements  of  the 
eyeballs. 

In  simple  convergent  strabismus,  or  squint,  one  eye  is 
habitually  turned  inwards,  while  the  other  is  properly 
directed ;  in  divergent  squint,  the  misdii-ection  of  the  eye 
is  outwai'ds. 

In  strabismus,  if  the  properly  directed  eye  be  shut,  the 
patient  immediately  regains  command  over  the  previously 
squinting  eye  so  as  to  be  able  to  dii-ect  it  to  any  object. 

Both  eyes  are  usually  affected  with  squint,  though  one 
only  appears  to  be  so.  To  determine  this,  in  the  case  of  con- 
vergent squint,  for  example,  cover  the  eye  which  appears 
weU  dii-ected,  by  holding  the  hand  before  it,  and  desii^e 
the  patient  to  look  straight  before  him  with  the  pre-v^iously 
distorted  eye.  While  he  is  doing  so,  look  behind  the 
hand  at  the  other  eye,  and  it  wiU  now  be  seen  distorted. 

Convergent  strabismus  is  generally  met  with  in  chil- 
dren, or  is  foiuad  to  have  originated  in  childhood,  and  to 
be  in  a  large  proportion  of  cases  connected,  as  has  been 
shown  by  Dr.  Bonders,  with  a  hypermetropic  state  of 
sight. 

Divergent  strabismus,  on  the  contraiy,  usually  mani- 
fests itself  at  a  later  period  of  Hfe,  and  occui's  in  connec- 
fcion  with  a  myopic  state  of  sight. 

It  has  been  above  (page  6)  remarked,  that  in  paralytic 
ptosis  the  eyeball  may  be  found  incapable  of  being  turned 
inwards,  upwards,  or  downwards,  fi-om  coincident  paralysis 
of  the  internal,  superior  and  inferior  recti  muscles,  which, 
Ji  common  with  the  levator  palpebree,  are  supphed  by  the 
iiird  pail-  of  nerves. 

Incapacity  to  tui-n  the  eye  in  the  above-mentioned 
krections  may,  however,  not  be  accompanied  by  much, 
f  any,  ptosis.  The  power  of  the  external  rectus  beinf^ 
mimpaued,  the  eyebaU  is  readHy  tui-ned  towards  the 
iemple.  The  case,  therefore,  might  at  fii'st  sight  be  taken 
or  one  of  divergent  strabismus.  The  continued  inability 
o  tui-n  the  eyeball  mwards  when  the  opposite  eye  is  shut 
vill,  however,  at  once  distinguish  it  from  that  defect' 
v^hilst  the  concomitant  paralysis  of  the  superior  and 
nlerior  recti  wiU  point  to  the  natui-e  of  the  case. 

InabiHty  to  tui-n  the  eycbaU  outwards  indicates  para- 
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iuteMl  1-ectas,  ha  case  tSc  4<.«te  eyo, 

operation  for  convergent  sqnmt 

01  a  moTement  t--"™         "  """^  it  iiost  common 

an  early  period  of  life. 

7th,  Exploration  of  the  anterior  surface  of  the  eyebalh 

The  points  to  be  noted  in  tHs  -a.^?Jr„eX^ot 
state  of  the  ^hite  of  the  eye  that  is       ^he  o^^^^^^  ^_ 

junctiva,  and  of  the  ^^^/«"°\Snf  of  the  recti  muscles 
eluding  the  expansion  of       tenctos  oi  t 

underneath,  and  t^^^^^^ate  of  the  ^^^^^^^^^^  examination. 

Mode  of  exposing  the  front  fj^^'y'''^^^^^       such  a 
-The  patient  should  be  seated  by  ^^^ow, 
^ay  that  the  light  falls  obliquely       the  eye  ^^^^^ 
amined  from  the  t?nipoi;al  ^^^^^^ 
placed  before  the  patient,  applies  R^up 

L  the  skin  of  the  ^PP^^,  ft  s  geuSv  closed,  and 
near  its  ciHaiy  margin  wlnM  it  ge 

raises  it  by  traction  of  tte  skm.  JJi  Jo  ^^^^ 
sure  should  be  made  on  the  eyeball,  Di  ^^^^^^ 

raised  eyelid  ^lay  ^%f„'\"fe,\,FM 
niargin  of  the  orbit    The  lo^e^  i^^a  similar  ^ay,  by  the 
to  the  extent  that  ib  i^f  f     'J      ^..^a.    In  separatmg 
fore  or  middle  finger  oi  ^l^^  °  J^{/^';'^;^^,,„,be'red  that 

the  two  eyelids,  lio^^7°^"' .'^,,1'%!°  lower  should  not  be 
when  the  upper  is  much  raised  ^J'^^^.j,  depressed, 
nnu-h  depressed  ;  and  when  he  1°;^^^  iu  order  to  avoid 
the  upper  should  not  bo  much  laised,  m 
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putting  the  external  commissui-e  too  mucli  on  tlie 
stretch. 

The  eyelids  being  thus  opened,  the  surgeon  can  look 
dii-ectly  into  the  eye,  or  from  any  one  side,  by  requesting 
the  patient  to  move  the  ej'^e  in  different  dii-ections. 

To  avoid  irritating  the  eye  too  much,  the  eyehds  should 
not  be  kept  more  than  a  few  seconds  separated  at  a  time ; 
they  shoiild  be  occasionally  allowed  to  close,  and  after  a 
few  seconds,  reopened  when  the  examination  requires  to 
be  prolonged. 

For  the  examination  of  the  eyes  in  children,  especially 
when  affected  with  intolerance  of  light  and  blepharo- 
spasmus,  considerable  management  is  requii-ed,  and  even 
some  degree  of  gentle  force. 

The  sm-geon  is  to  seat  himself  on  a  chair,  with  a  towel 
folded  longways,  laid  across  his  knees.  On  another  chair, 
on  the  surgeon's  left  hand,  and  a  little  in  fi'ont  of  him, 
the  nurse,  with  the  child,  sits  in  such  a  way  that  when 
!she  lays  the  child  across  her  lap,  its  head  may  be  received 
on  the  towel,  and  between  the  knees  of  the  surgeon,  and 
ithus  held  steadily.  The  nurse  now  confines  the  arms 
land  hands  of  the  child,  whilst  the  surgeon,  having  dried 
;the  eyehds  with  a  soft  linen  cloth,  proceeds  to  separate 
:them  by  applying  the  point  of  the  forefinger  of  one  hand 
;to  the  border  of  the  upper  eyeHd,  and  the  point  of  the 
ithumb  of  the  other  hand  to  the  border  of  the  lower,  and  then 
isliding  them  against  the  eyeball,  but  without  pressing  on 
lit,  towards  their  respective  orbital  edges.  This  mode  of 
l)roceeding  obviates  the  eversion  of  the  eyelids,  which  is 
BO  apt  to  take  place  under  the  circumstances.  The  eye- 
lids bemg  thus  opened,  they  are  readily  kept  so  dunng 
ae  examination,  by  the  command  which  the  points  of 
the  finger  and  thumb,  resting  against  the  edges  of  the 
^orbit,  have  of  theii-  borders. 

By  this  means  the  whole  front  of  the  eyeball  is  exposed 
ibut  it  often  happens  that,  to  avoid  the  light,  the  eye  is 
spasmodically  turned  up,  so  that  the  cornea  is  in  a  4eat 
measure  concealed.  By  waiting  a  few  seconds,  however 
enough  of  it  wiU  m  general  come  into  view  to  enable  the 
surgeon  to  judge  of  the  state  in  which  the  eye  is.  Havin'^ 
completed  this  part  of  the  exploration,  there  is  not  much 
difficulty  m  so  evertmg  the  eyehds  as  to  ascertain  the 
3tate  oi  the  palpebral  conjimctiva. 

State  of  the  luhite  of  the  eye—ocular  conjunctiva.— The 
ocular  conjunctiva  is  connected  to  the  scierotica  under- 

0 
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,«»th  by  ceUnte  asBue  '"X^'^falJra^ro 

to  slide  somewhat  upon  the  latter.    JU,  tno  i 
cornea  the  ceUulo-vascular  -J^f  cSuniva 
sclerotic  --J-jf^^.^^^PLlig^^^^^^^^^^^  « J  epithe- 

Thtbloodvessels  of  the  ocular  oj^^i^XTS.'^^ 
direction  from  the  ™-cumference  ot  tlie  ejeo 

the  cornea  and  form  a  .^-JJ^^^^Xhtstate  i^to  it.  Ex- 
it, but  send  no  ^^^^f ^^.^^'^^^en 7ec^  veins, 
cept  the  ramifications  the  vessels  of  the 

^fcch  are  often  enlarged  and  tor^^^^^  tn^  ^^^^^  ^^^^ 
ocular  conjunctiva  can  be  seen  omy 

.Wa  le  fi-t iUs  It  to  dete™i.e 

conjunctiva.    i±  tnere  is  ^^r;-_,v™osis  or  the  redness  of 
whether  it  he  the  redness  of  ^cchy^osis  o  ^ 
inflammatory  ^OBgestion    The  ^^^^^^ 
dark  and  occui-s  m  pa  ches,  aW  Y.^^^ .  ^^^^^  t^e 
any  appearance  of  jascuiar  presents  contrary 

redness  of  ^^ammatoiy  cot  esno     i  _ 
characters,  as  mU      d^^J^^d  ^  ^f^^^^  ^^tules,  or 

The  ocular  conjunctiva  may  be  tne  ■ 
of  gi'owths  of  various  lands,  such  as  pteiy        '  l^/^^n 
cX  warts,  fungus,  f™^°f^^' i^^en  the  cornea,  may 
^etunffl^rXt  h  :.-om  the  long- 

chexical,  force  themf  vf  on  fte  attention, 
general,  the  presence  ot  torei^n 

palpebral  space.  ti,p  coniunctiva  and  sclero- 

Thecelliilar  tissue  between  the  coi^^^^  ^^^^^^ 

tica  is  sometimes  the  ^f^^^gf^f the  seat  of  serous 

subco.j^^cti.a^  ^'Xr^demT^^^^^  erysipelatous 

exudation,  as  m  the  ccaem  ^  uiflam- 

ophthahnia;  ^onietimes  tl^  seat  oi  a  mo  ^^^^  ^^^^ 

matory  exudation  by  ^^f ,  *fg„'°t  the  circumference 
raisedup  around  tf^o  cornea  le^^^^^^^^^  ^^-^^ 
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tiva.  _  It  may  also  be  the  seat  of  emphysema,  and  is 
occasionally  so  of  phlegmon. 

State  of  the  white  of  the  eye — sclerotica,  including  the 
tunica  tendinea,  or  expansion  of  the  tendons  of  the  recti 
muscles. — In  the  natural  state,  the  sclerotica,  including  the 
tunica  tendinea,  is  white  and  glistening,  Uke  other  fibrous 
mernbranes.  The  peculiar  appearance  of  the  white  of  the 
eye  is  owing  to  its  shining  thi-ough  the  semi-transparent 
conjunctiva.  The  bluish  tinge  of  the  white  of  the  eye  in 
duldhood  is  owing  to  the  thinness  of  the  sclerotica  at  that 
time  of  Life,  allowing  the  dark  choroid  to  shine  through. 

In  the  healthy  state,  the  sclerotica  is  even  more  blood- 
less than  the  conjunctiva.  The  bloodvessels  seen  in  it  in 
certain  inflammations  are  very  minute,  and  converge  in 
straight  lines  towards  the  margin  of  the  cornea.  Opposite 
the  insertion  of  the  cihary  ligament,  some  of  these  vessels 
pierce  the  sclerotica  to  gain  the  interior  of  the  eye,  where 
theyjoin  the  vessels  of  the  iris ;  whilst  others  anastomose 
■with  the  circumcomeal  vessels  of  the  conjunctiva. 


Conjunc- 
tivnl  vas- 
cularity. 


.Ji  of  the  eye  is  red  from  inflammation,  the 

seat  of  the  vascularity,  whether  in  the  conjunctiva  or 
sclerotica  becomes  a  question.    In  conjunctival  inflam- 
mation the  vessels  of  the  sclerotic  conjunctiva  are  larS 
somewhat  tortiious,  and  arranged  in  a  reticular  mannfr  ^ 

0  2 
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the  colour  is  scarlet,  or  brick  red,  ^^^J  ^^^ll'JSZ 

toWstwHt'the  converse  of  -^-l^^-^^^^^'i^.^;, 

the  ocular  portion  of  ^l^-^/^^J^^Tg^  ^^ch  presents 
distance  from  the  margin  of  ^^d^X  enlarged 
itself  in  pustular  opl^^h^^^-^  J^"/ ^ Ws  the  cornea, 

cornea,  in  a  particular  form  of  ^f^^^^f  ^^^f^f  the  eye, 
dark-red  tortuous  vessels  P^^^^^f  .*^7eye  ^  chro^dc 
met  with  in  internal  congestion  oi  tHe  eye  an 
posterior  internal  ophthalmia. 

^  GrozoiAs  and  iwrnoi.rs  «^,,^^\^t^!.tir  ^L^^^^  the  con- 
examined  as  to  whether  ^«  ^h^"^^^^^^^^^  the 
jnnctiva  only  as  Z  hydatid  ajsi.,-^T 

subconiimctival  ceUulai  tissue,  at,        j       j  ■ 
.   have  their  roots  in  the  ^clcrohca,^  ^arT  minaturaUy 
Thfi  Rolorotica  mav  be  found  m  somo 
p^on^eS  and  bluish-black-.cferotic  staphyloma. 
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State  of  the  cornea. — The  prominence  and  breadth  of  the 
cornea,  the  state  of  its  margin,  its  connection  with  the 
sclerotica,  and  its  ti-ansparency  and  non-vascularity  in 
the  matm-e  and  healthy  state,  as  also  its  relations  to  the 
iris,  and  its  composition  of  thi-ee  principal  layers  of 
different  tissue,  viz.,  the  proper  substance,  forming  its 
principal  thickness ;  the  thick  epithelium,  or  conjunctival 
layer  on  its  anterior  sm-face ;  and  the  membrane  of  Des- 
cemet  with  its  tessellated  epithelium  on  its  posterior  sur- 
face :  _  are  circumstances  to  be  had  ia  remembrance  in 
examioing  whether  it  be  the  seat  of  disease. 

In  order  to  ascertain  the  prominence  of  the  cornea,  a 
profile  examination  of  it  should  always  be  made.  The 
cornea  may  be  foimd  unnatui-aUy  promiaent ;  the  promi- 
nence may  be  spherical,  as  in  dropsy  of  the  aqueous  cham- 
bers after  corneitis,  or  conical  as  in  conical  cornea.  In  the 
early  stage  of  the  latter  affection,  the  conical  promi- 
nence may  not  be  very  evident  in  a  profile  examination. 
In  such  a  case,  the  small  briUiant  reflection  of  the  light 
from  the  apex  of  the  commencing  prominence  will  betray 
its  existence.*  Besides  these  unnatm-al  states  of  promi- 
nence, in  which  the  transparency  of  the  cornea  is  usually 
stiU  more  or  less  retained,  there  is  the  opaque  prominence 
of  staphyloma,  which  may  be  either  partial  or  complete. 
The  cornea  may  be  found  unnatui-ally  flat.  By  a  profile 
examination,  also,  it  will  be  seen  ia  any  doubtftd  case 
whether  an  opacity  is  seated  in  the  cornea,  or  not. 
Eacets  and  small  ulcers  of  the  cornea  wdi  also  be  detected. 

In  certain  morbid  states  of  the  eye,  the  smoothness  and 
polish  of  the  surface  of  the  cornea  is  lost,  without  any 
appearance  of  opacity.  The  change  is  detected,  on  exami- 
nation with  a  magnifying  glass,  by  the  diffuseness  and 
irregularity  of  the  reflected  image  of  a  light. 

The  usual  diameter  of  the  cornea  is  9-20th3  of  an  iach 
transversely,  somewhat  less  vertically,  the  outUne  of  the 
cornea  not  beiag  quite  circular,  but  rather  oval,  and  this 
in  the  literal  sense;  its  small  end  being  that  next  the 
temple.  Any  morbid  increase  or  diminution  of  diameter 
•which  the  cornea  may  present,  is  usually  an  accompani- 
ment of  mcrease  or  diminution  in  the  size  of  the  eyeball 
generally. 

•  ♦  See  also  infra,  p.  59,  how  the  existence  of  conical  cornea,  vhich 
may  have  been  overlooked  on  external  examination,  may  be  de- 
liected  under  the  ophthalmoecope. 
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State  of  margin  of  the  cornm.— Externally  tlie  sclerotica 
overlaps  or  encroaches  more  or  less  on  the  edge  of  the 
cornea     In  certain  constitutions,  and  especiaUy  m  old 
persons,  the  overlapping  part  of  the  sclerotica  is  thicker 
and  more  opaque  than  usual  —  perhaps  also  encroaches 
more  extensively  on  the  cornea.    The  conjunctiva  cover- 
ing the  overlapping  sclerotica,  especially  when  the  latter 
is  to  any  considerable  extent,  is,  like  the  sclerotic  con- 
iunctiva  generaUy,  composed  of  both  chorion  and  epithe- 
Uum ;  and  although  it  adheres  to  the  subjacent  over- 
lapping part  of  the  sclerotica  very  closely  by  cellular 
tissue  it  by  no  means  presents  the  same  mtunate  umon 
with  the  subjacent  structui-e  which  the  extension  of  con- 
junctival epithelium  over  the  transparent  cornea  does. 
The  conjunctiva  covering  the  oveiiappmg  part  oi  the  scle- 
rotica has  a  vascular  connection  with  the  latter,  no  other- 
wise than  by  the  anastomoses  of  the  proper  vessels 
of  each— a  vascular  connection  which  mdeed  subsists 
between  the  sclerotica  and  conjunctiva  elsewhere.  _  i^e 
disposition  just  described  is  connected  with  a  pomt  in  the 
pathology  of  the  eye,  vi^.,  the  bluish-white  rmg  which  is 
observed  to  encircle  the  cornea  more  or  less  completely  m 
certain  internal  inflammations  of  the  eye,  and  so  ire- 
quently  in  what  is  caUed  arthi-itic  mtis,  that  it  has  ^^n 
Considered  a  diagnostic  of  it,  but  certainly  without  just 

^"^I^iSerence  to  the  cause  of  the  appearance,  it  is  to  be 
remembered  that  the  insertion  of  the  cihary  ligament  is 
at  some  Uttle  distance  fi'om  the  apparent  margm  of  the 
cornea;  that  the  vessels  which  form  the  red  zone  of  the 
sclerotica  in  the  internal  inflammations  of  the  eye,  and  m 
inflammation  of  the  proper  substance  of  the  cornea,  are 
vessels  which  send  branches  mwards  to  the  ms,  opposite 
the  ciliary  ligament,  branches  outwaxds  to  anastomose 
^th  tCI  of  fhe  conjunctiva,  and,  lastly  branches  ^liiet, 
foUowingthe  original  dii-ection,  go  to  be  continued  into 
those  newly  developed  in  the  proper  B;ibstance  of  tte 
cornea.    These  vessels  are  not  apparent  m  the  healthy 
tate  and  one  set  of  them  only  may  ^ecoine  app^ent  m 
inflaiimation.    Thus,  m  mflammation  of  the  ms,  thev 
wm  be  apparent  only  as  far  as  opposite  the  insertion  of 
r^ciSaiT  ligament.'  Between  tHs  and  tiie  clear  part  of 
the  cornea  is  the  opaque  overlapping 
tica,  which  of  course,  not  bemg  m  the  way  of  the  progress 
of  the  vessels  towai-ds  the  inflamed  part,  remains  white  as 
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usual ;  and  the  cornea  not  being  affected,  there  are  no 
vessels  developed  in  its  proper  substance.  Hence  the 
overlapping  part  of  the  sclerotica  is  seen  in  contrast 
between  the  abruptly  terminating  red  sclerotic  zone  on 
the  one  hand,  and  the  transparent  cornea  (appearing  dark 
on  accoimt  of  the  dark  structui-e  behind  it)  on  the  other, 
and  forms  the  bluish--white  ring. 

Erom  this  explanation,  the  bluish-white  ring  round  the 
cornea  ought  to  exist  more  or  less  in  all  internal  inflam- 
mations of  the  eye,  unless  obscured  by  vascularity  of  the 
conjunctiva  in  inflammation  of  the  cornea.  So  it  does ; 
but  in  persons  of  otherwise  sound  constitution,  and  not  of 
advanced  age,  the  overlapping  sclerotica  is  so  ti-ansparent, 
and  sometimes  also  so  narrow,  that  it  is  not  strongly 
contrasted  by  the  transparent  cornea.  It  is  otherwise, 
however,  in  certain  persons,  especially  such  as  are  ad- 
vanced in  hfe,  in  whom  the  encroachment  of  the  sclerotica 
and  foUy  developed  conjunctiva  on  the  cornea  exists  to 
a  great  degi-ee,  and  in  a  very  opaque  state ;  the  bluish- 
white  ring  then  appears  in  the  exaggerated  distinctness 
which  has  commonly  atti'acted  the  notice  of  sui-geons. 

The  condition  of  the  eye  necessary  for  the  distinct 
appearance  of  the  bluish-white  ling  round  the  cornea, 
occurring  principally  in  old  persons  of  bad  constitution, 
and  these  being  the  very  persons  in  whom  an  internal 
inflammation  of  the  eye  very  often  presents  what  is  called 
the  arthi'itic  character,  axe  circumstances  which  readily 
explain  the  error  of  supposing  the  bluish-white  liag 
round  the  cornea  diagnostical  of  arthritic  iritis. 

In  degeneration  of  the  structure  of  the  cornea,  the  limit 
between  its  margin  and  the  sclerotica  may  be  quite  obli- 
terated. 

Arcm  Senilis  (Oerontoxon),  an  annular  opacity  of  the 
cornea  within  its  circumference,  which  occurs  in  advanced 
periods  of  life,  though  it  is  sometimes  observed  below 
middle  age,  must  not  be  confounded  with  the  bluish- 
white  ring  round  the  extreme  margin  of  the  cornea,  iust 
described. 

The  opacity  is  about  the  twentieth  or  thirtieth  of  an 
inch  broad,  and  has  an  equal  breadth  of  nearly  clear 
cornea  mtervening  between  it  and  the  circiimference  of 
the  cornea. 

Arcus  senilis  appears  first  at  the  upper  and  lower  parts 
of  the  cornea,  and  by-and-by  extends  all  round,  though 
this  does  not  always  happen. 
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It  is  never  so  extensive  as  to  obstruct  vision. 

As  shown  by  Mr.  Canton,  the  opacity  depends  on  a 
deposit  of  granular  fat  in  the  interstices  between  the 
corneal  fibres,  and  is  often  an  indication  of  the  existence 
of  fatty  degeneration  of  the  muscles  of  the  eye,  ot  the 
heart,  and  other  organs.  ,  .  ,  ^, 

The  changes  in  the  ti-ansparency  which  the  cornea  may 
present,  are  very  various  in  seat,  degree,  extent,  and 
nature.  As  regards  seat,  they  are  distmgmshed  accord- 
ing to  the  different  layers  of  the  cornea  which  they  unph- 
cate.  But  as  regards  nature  especially,  they  are  to  be 
distinguished  into  those  in  which  opacitj^  is  for  the  time 
merely  a  secondary  consideration  m  the  case,  V12;.,  pMyc- 
tenulaa,  pustules,  abscesses,  and  ulcers,  which  are  con- 
comitants of  inflammation,  and  those  in  which  the  opacity , 
whether  removable  or  not,  is  now  the  principal  detect, 
viz.,  opacities  properly  so  called.  . 

A  foreign  body  adhering  to  the  cornea  may  simulate 

an  opacity.  .  ■^„■c^„ 

Minute  opacities  of  the  cornea,  otherwise  previously 
not  very  evident,  are  brought  into  view  ^^^n  the  pupil  is 
dilated,  being  rendered  distinct  by  conti-ast  with  the  black 
background  formed  by  the  pupn.  j  • 

When  in  its  mature  state,  vessels  are  observed  m  the 
cornea,  they  are  new  formations  developed  fi-om  the  IjTuph 
exuded  into  its  substance,  from  the  vessels,  m  a  state  ot 
inflammatory  congestion,  of  the  adjoimng  conjunctival 
or  sclerotic  cii'cumcomeal  zone.  New  vessels  may  be  ob- 
served —1,  between  the  epitheUum  and  proper  substance; 
2  in  the  proper  substance;  3,  between  the  proper  sub- 
stance and  membrane  of  Descemet-these  bemg  the 
situations  where  lymph  is  exuded  m  mflammation. 

Foreign  bodies  getting  into  the  eye  especially  when 
projected  with  forcl,  may  adhere  to  or  become  imbedded 
in  the  cornea.  The  cornea  is  subject  to  be  variously 
injui-ed  by  mechanical  or  chemical  agents.  Simple  abra- 
sion of  the  sui'face  of  the  cornea  by  a  scratch  of  the 
S^ger-nail,  or  the  Hke,  often  gives  iise  to  veiy  severe 
Stoms.  Certain  chemical  agents,  such  as  minend 
Ss  and  lime,  have  the  effect  of  rendermg  the  epithehum 
of  the  cornea,  in  common  with  that  of  the  eonju_ac  iva. 
white  and  opaque,  and  causing  it  to  become  detached. 
Tnd  to  peel  off  from  the  proper  substance  of  the  membrane^ 
The  relation  between  the  ii-is  and  cornea  should  not  be 
passed  unnoticed  in  reviewing  the  state  of  the  cornea- 
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When  tlio  cornea  is  jjeneti-ated  by  ulcer  or  wound,  the 
aqueous  humoiu-  escapes,  and  the  iiis  is  apt  to  be  pro- 
lapsed. Of  this  prolapsus  uidis  there  may  be  different 
degrees,  according  to  the  extent  of  destruction  of  the 
cornea;  and  as  effects  of  different  degrees  of  former  pro- 
lapsus, there  may  be  found  synecliia  anterior,  partial 
staphyloma,  total  staphi/loina. 

The  cornea  may  be  the  seat  of  growths  and  tumoujs. 

8th.  Lateral  or  ohUque  illumination  as  a  means  of  exploring 
the  anterior  segment  of  the  eyeball. 

In  exploi-ing  the  state  of  the  interior  of  the  eye,  illumi- 
nation greater  than  is  afforded  by  the  window  merely,  is 
necessaiy.  The  light  concentrated  by  means  of  a  convex 
lens,  about  two  inches  in  diameter,  and  thi-ee  or  four 
inches  focus,  or  by  means  of  a  concave  mii-ror,  is  sufficient 
for  all  practical  piu^joses,  in  the  case  of  the  anterior 
seg-ment  of  the  eyeball,  comprising  the  cornea,  ac[ueous 
humour,  u-is,  pupil,  and  crystalline  body. 

Exploration  of  the  interior  of  the  eye  by  the  light  of  a  gas 
flame  concenti-ated  by  means  of  a  convex  lens  is  a  method 
long  ago  employed  and  recommended  by  Dr.  Mackenzie 
("  Practical  Treatise,"  pp.  583,  744,  and  1025,  4th  edition). 

The  pupil  being  dilated,  Dr.  M.  has  been  in  the  habit 
of  concentrating  the  light  with  a  double  convex  lens,  and 
letting  the  focus  fall  within  the  eye,  for  the  pm-pose  of 
exploring  not  only  the  parts  of  the  anterior  segment,  but 
even_  the  state  of  the  vitreous,  effusions  behind  and 
pushing  forward  the  retina,  and  certain  other  morbid 
states  of  the  posterior  segment.  With  ordinary  daylight 
concenti-ated  on  the  pupil  by  means  of  a  double  convex 
lens,  all  the  particulars  respecting  the  opaque  appearance 
in  cataract  may  be  observed  ;  but  for  the  exploration  of 
the  deeper  parts,  the  concentrated  light  of  the  gas  flame 
is  necessary. 

_  With  the  large  convex  lens  the  light  is  to  be  thrown 
mto  the  eye  from  one  side  and  a  Httle  in  front,  while  we 
observe  fi^om  the  other ;  and,  according  to  the  mode  of 
holding  the  lens,  we  can  du-ect  the  focus  of  light  into  the 
different  depths  and  on  the  different  parts  of  the  anterior 
segment — the  cornea,  aqueous  humom-,  iris,  pupU,  lens. 

In  usmg  the  reflecting  concave  mii-ror  of  an  ophthabno- 
scope  for  obUque  illumination,  the  soiu-ce  of  the  lio-ht 
should  of  coui-se  be  by  the  side  and  a  httle  behind  the 
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patient.  The  observer  does  not  look  through  the  aperture, 
but  by  the  side  of  the  muTor,  so  that  he  sees  the  objects 
under  examination  by  the  rays  of  light  reflected  obliquely 

from  them.  .  .  cjx. 

At  the  time  that  the  parts  of  the  anterior  segment  ot  the 
eye  are  thus  illuminated,  we  may  examine  them  m  detail 
with  a  magnifying  glass  of  about  thi-ee  inches  focal  length. 

By  this  mode  of  illumination,  we  see  the  objects  in  theii- 
proper  coloui-s ;  whereas,  by  the  dii-ect  iUummation  by 
means  of  the  ophthalmoscope  they  appear  black :  thus,  a 
white  or  grey  streak  of  opacity  in  the  lens  is  seen  as  such 
by  oblique  iUumination,  but  appears  black  under  the  oph- 
thalmoscoi)e. 

9th.  Exploration  of  the  interior  of  the  anterior  segment  of 

the  eye. 

State  of  the  anterior  chamler,  and  aqueous  humour— The 
size  and  form  of  the  anterior  chamber  are  deteimined  by 
the  diameter  and  prominence  of  the  cornea,  on  the  one 
hand,  and  the  position  of  the  iiis  on  the  other— whether 
the  latter  inclines  forwards  to,  or  backwards  from,  the 
cornea— cii-cumstances  to  be  determined  by  examining 
the  eye  fi-om  the  side  (p.  27).  _  u.    i  i 

The  state  of  the  aqueous  humour  is  next  to  be  attendea 
to— whether  it  is  of  natui-al  transparency,  or  whether  it  be 
mixed  with  any  foreign  matters,  m  the  fonn  of  lymph, 

pus,  or  blood.  .  •  .  i  t- 

State  of  the  iris  and  pupil— The  colour,  stnated  aspect, 
and  position  of  the  iiis,  and  the  state  of  the  pupillaiy 
margin,  are  the  points  first  to  be  noted ;  then  the  form, 
size,  and  especiaUy  the  motions  of  the  pupil. 

When  the  iris  is  inflamed,  its  surface  is  dim-lookmg,  and 
changed  in  coloui— if  blue  to  green ;  if  blue-grey  to  green- 
oTeyT  if  green  to  yeUow-gi-een ;  if  dark-brown  to  reddish- 
hmwn;  &  bright-brown  to  yellow-brown  Its  pupillary 
cii'cle  is  often  distinctly  reddish  at  first ;  but  when  lymph 
has  been  exuded  into  its  substance,  as  m  syiDhihtic  mtis, 
the  pupillary  circle  presents  a  tawny  coloui". 

Change  of  the  colour  of  the  iiis  may  also  follow  an 
iniury  of  the  eye  from  a  persistence  of  vascular  conges- 
tion ;  but  it  is  sometimes  met  with  in  cases  m  which  it  is 
alleged  there  has  been  no  preceding  inflammation,  or  any 
other  apparent  cause.  In  the  cases  referred  to,  however 
the  change  of  colour  is  attended  with  some  mipau-ment 
of  the  sensibility  of  the  retina,  or  with  catai-act,  indicating 
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that  there  is  something  wi-ong  about  the  nutrition  of  the 
eye — probably  venous  congestion. 

It  is  important  to  be  aware  that  the  two  iiides  are 
sometimes  natiu-ally  of  a  different  coloui-,  and  that  some- 
times one  half  of  the  same  iris  is  differently  colom-ed  from 
the  other  half.  That  such  differences  of  colour  are  not 
the  effect  of  iritis  may  be  at  once  seen  by  the  existence  of 
the  bright  striated  aspect  of  the  surface  of  the  ii-is,  the 
regularity  of  the  pupil,  and  the  activity  of  its  motions. 

Soraetimes  dark  spots  are  observed  on  the  ii-is,  looking 
as  if  its  proper  substance  were  at  the  place  gone,  and  the 
uvea  appearing,  or  even  proti-ucling  through.  Somewhat 
smiilar  spots  may  be  met  with  iu  healthy  eyes ;  but  the 
spots  here  referred  to  are  met  with,  and  sometimes  very 
lai-ge,  after  long- continued  unhealthy  inflammation  of 
^e  U1S,— syphihtic,  arthritic,  or  cachectic.  In  such  cases, 
the  pupiUaiy  margin  is  adherent  to  the  lens,  and  the 
middle  of  the  u-is  projects  towards  the  cornea.  The 
proper  substance  of  the  uis,  which  remains  evident,  is 
much  changed  in  colour-,  and  presents  a  peculiar  fibrous 
appearance.  This  change  in  the  structui'e  of  the  ii-is  is 
eaUed  iridauxesis,  or  staphyloma  uvea,  from  its  having 
been  supposed  to  be  a  thickening  of  the  iris  or  a  proti-u- 
sion  of  the  uvea  through  its  proper  substance. 

In  its  natm-al  state,  the  iris  is,  when  the  pupil  is  con- 
tocted,  shghtly  pushed  forwards  by  the  lens  towards 
the  cornea.  Sometimes  it  is  met  with,  in  consequence  of 
diflerent  morbid  states  of  the  posterior  segment  of  the 
eye,  much  mclined  towards  the  cornea.  A  deceptive 
appearance  of  this  often  occurs,  if  the  eye  be  viewed 
trom  the  front  only.  All  doubt  is  avoided  by  looking  at 
it  m  profile,  when,  if  the  iris  stiU  retains  its  natural  posi- 
tion, the  pupil  wiQ  be  seen  nearer  the  margin  of  the  ii-is 
which  IS  next  the  observer,  as  in  Kgure  5. 


Fia.  5,  Fig.  6. 
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Whereas,  if  the  ii-is  be  inclined  towards  the  cornea,  the 
pupil  will  be  seen  towards  the  opposite  margin,  as  in 

Eia'ure  6.  *  n    t  p.  iv. 

After  loss  of  the  Ions,  the  ms  is  inclined  back  trom  the 
cornea,  being  concave  forwards,  instead,  as  m  the  pre- 
ceding case,  convex.  In  certain  cases  of  di-opsy  ot  the 
aqueous  chambers  without  loss  of  the  lens,  I  have  found 
the  iris  much  inclined  backwards.  Sometunes  the  ms  is 
seen  to  be  tremulous— to  shake  on  every  motion  ot  the 
eye,  which  is  supposed  to  indicate  a  dissolved  state  oi  tHe 
viti-eous  humour.  .  , 

Besides  other  changes  in  the  pupiUary  margm,  such  as 
the  tawny  coloui-  in  syphilitic  iiitis,  thickenmg  a  ti-mged 
appearance,  &c. ,  there  may  be,  adhesion  of  it  to  the  capsule 
of  the  lens  (synechia  posterior),  producmg  distortion,  con- 
traction, and  diminution  in  the  mobdity  of  the  pupil. 
Analogous  changes  in  the  state  of  the  pupil  may  be  pro- 
duced by  other  causes,  but  that  they  are  owing  to  morbid 
adhesions  will  in  general  be  observed,  on  careful  examma- 
tion,  and  veiT  certainly  if  beUadonna  be  apphed:  for  by 
this  the  pupil  wiU  be  dilated  at  the  fi-ee  parts  of  its  margin, 
and  the  adhesions  rendered  veiy  evident  whilst  the  dis- 
tortion of  the  pupil  wiU  be  much  mcreased. 

The  iris  may  be  partia,Uy  adherent  to  the  cornea,  buch 
a  state  is  named  synechia  anterior,  ov  partial  staphyloma, 
according  to  the  extent  of  the  iiis  and  cornea  imphcated 
and  the  consequent  presence  or  absence  of  prominence  at 
the  place.  In  this  case  also,  the  pupil  is  found  distorted, 
contracted,  and  more  or  less  confined  m  its  motons 
These  changes  ai-e  readHy  detected,  especially  by  viewing 
the  eye  fi-om  the  side,  and  by  the  use  of  belladonna 

The  pupil  may  be  found  completely  closed  and  this 
state  may  be  either  simple  or  complicated,  with  morbid 

^'^Sescences  or  tumours  sometimes  present  themselves 
connected  with  the  iiis.    The  iris  may  be  found  detached 
at  some  part  of  its  ciliaiy  ciiWerence  by  tbe  pro^^^^^ 
of  cysts  or  tumours  fi-om  behmd,  but  more  fi-equently  m 
consequence  of  injuiy. 

*  It  is  curious  to  see  how  very  generally  artists,  i YZ'w 
the  eye  in  profile,  have  committed  the  error  of  drawing  the  pupi  as 
H  appears  only  when  the  iris  is  unnaturally  inclined  towards  the 
cornea!    AnotLr  common  mistake  in  profiles  of  the  eye  is  the  mon- 
strous  size  of  the  palpebral  fissure. 
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The  deviations  in  the  position,  form,  size,  and  especially 
the  motions  of  the  pupil,  now  to  be  noticed,  are  such  as 
are  independent  of  morbid  adhesions. 

The  pupil  does  not  always  occupy  the  centre  of  the  iris. 
In  164  individuals  examined  by  I)r.  Foucher  in  reference 
to  this  point,  the  pupil  was  central  in  98  ;  seated  nearer 
the  upper  and  nasal  side  in  31  ;  nearer  the  upper  margia 
in  15 ;  nearer  the  inner  margin  in  12  ;  nearer  the  upper 
and  temporal  side  in  5. 

Mode  of  examining  the  state  of  the  pupil. — The  patient  is 
to  be  seated  opposite  the  light.  The  surgeon,  standing 
or_  sitting  before  him,  closes  both  the  patient's  eyes  by 
bringing  down  the  upper  eyehds.  These  he  rubs  over 
the  cornea  with  his  thumbs,  and  then  suddenly  opens  one 
eye  to  the  Hght,  and  carefully  notices  how  far  the  pupil 
was  dilated,  and  how  quickly  it  contracts  on  exposure  to 
the  Hght.  Both  eyes  are  again  to  be  closed  and  rubbed 
in  the  sanie  way,  and  then  the  other  eye  suddenly  opened 
and  examined. 

_  If  the  surgeon  were  to  examine  both  pupils  at  the  same 
time,  by  unshading  both  eyes  simultaneously,  a  mistake 
might  be  committed,  as  the  pupil  of  a  bhnd  eye  may 
move  in  concert  with  that  of  the  other  which  is  sound. 
Eut  when  the  movements  of  the  pupil  of  the  latter  are 
prevented  by  its  being  shaded,  the  pupil  of  the  former 
will  m  general  be  found  to  be  quite  unaffected  by  the 
hght. 

It  IS  to  be  remembered  that,  in  the  healthy  state,  when 
one  eye  is  covered,  the  pupil  of  the  opposite  one  is  rather 
more  dilated  than  when  both  eyes  are  exposed  to  the  light. 

As  in  a  paralytic  hmb  tickling  may  excite  movements 
so  m  amaurosis,  the  pupils  are  sometimes  found  obedient 
to  the  hght. 

A  sort  of  rhythmic  alternate  contraction  and  dilatation 
of  the  pupil,  IS  sometimes  met  with  named  Hippus. 

_  The  pupH  may  be  found  much  dilated,  and  either  slug- 
gish m  its  movements,  or  altogether  immovable ;  or,  it 
may  be  contracted,  and  either  sluggish  or  immovable 
In  these  cases,  which  are  respectively  named  mydriasis 
and  myosis,  there  may  be  no  other  distiu-bance  of  vision 
than  what  the  size  of  the  pupil  and  accompanying  state 
ot  adjustment  wiU  account  for,  or  there  maybe  amaurotic 
delect  of  sight. 

Changes  in  form  or  position  of  the  pupil,  not  owine  to 
morbid  adhesions,  are  sometimes  met  with  in  syphiUtic 
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iritis  arthi-itic  iritis,  choroiditis,  amaurosis-a  result  pro- 
bably of  some  affection  of  the  ciliaiy  or  indal  neijes. 

In  consequence  of  blows,  &c.,  the  iris  may  be  detached 
at  some  part  of  its  ciliaiy  cii-cumference,  the  result  oi 
which  is  a  false  pupO..   

Persistence  of  the  remains  of  the  pupillary  membrane 
is  sometimes,  though  rarely,  met  with.  In  casj^ 
found  them  simulating  the  form  of  bands  of  adhesion 
between  the  iris  and  capsule  of  the  lens.     Iheir  real 


Fig.  7. 

nature  was  recognised  by  the  circumstance  that  they 
snrang  not  from  the  pupillary  margm  of  the  ms  nor 
?om  beW  it,  as  adhesions  do,  but  from  tbe  antemr 
Surface  of  the  iiis,  where  the  pupiUaiy  30ms  the  ciliary 
rS^^  whSh  is  the  place  where  the  pupiUaij  membrane  is 
ZZZtei  with  th?  ii-is.  In  another  case,  the  remams  of 
the  membrane  presented  themselves  m  the  iorm  01  a 
SaaU  plh  of  4mbrane  (partiaUy  covei-mg  ^he  Pup^] 
from  wHch  bands  extended  to  the  anterior  sui'face  of  the 
ii-is  where  the  pupillary  joins  the  ciliary  ring. 

Imperfect  development  of  the  pupillary  cn-cle  of  the  ms 

sometimes  occurs.  .  ,  ^  +Vo  I'ria 

Coloboma  iridds,  wHch  consists  of  a  fissure  m  the  ms 


FiQ.  8. 
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extending  fi'om  the  pupil  towards  the  ciliary  margin  of 
the  iiis,  is  sometimes  met  with,  either  as  a  congenital 
malformation  or  as  the  result  of  injury. 

Congenital  absence  of  the  iris  sometimes  presents  itself. 
It  is  readily  distinguished  by  the  uniform  dark,  though 
not  black,  appearance  behind  the  cornea  ;  imless  cataract 
has  foi-med,  which  is,  iu  general,  sooner  or  later  the  case. 
If  cataract  has  formed,  the  opaque  lens  is  seen  to  its  very 
circumference.    In  one  case  I  found  it  displaced  upwards. 

A  dark-red  reflection  from  the  bottom  of  the  eyes  when 
the  light  falls  upon  them  in  a  certaia  dii-ection,  is  seen 
in  cases  of  congenital  absence  of  the  iris. 


10th.  Artificial  dilatation  of  the  pupil. 

The  dilatation  of  the  pupil  by  belladonna,  hyoscyamus, 
or  sti-amonium,  besides  its  use  iu  the  treatment  of  the 
internal  ophthalmice,  is  a  most  valuable  means  of  explor- 
ing the  state  of  the  pupil  and  the  pupillary  margin  of  the 
iris,  as  above  shown,  and  also  of  exploring  the  natm-e  and 
seat  of  opaque  appearances  behind  the  pupil,  and  the 
condition  of  the  fundus  of  the  eye,  by  means  of  the  oph- 
thalmoscoj)e. 

BeUadonna  is  stronger  ia  its  action  than  hyoscyamus 
or  sti-amonium.  It  is  applied  either  in  the  form  of 
exti-act,  reduced  to  the  consistence  of  honey  with  gly- 
cerine, which  is  smeared  on  the  eyebrow  and  outside  of 
the  eyelids,  or  in  that  of  a  filtered  solution  of  the  extract 
(ext.  beUadonn.  gr.  xx.,  aq.  destiUat.  5j.),  which  is 
dropped  mto  the  eye.  Belladonna  in  the  form  of  a 
solution  of  its  active  principle  is  now  almost  exclusively 
employed,  thus :— Atropite  sulphat.  gr.  j._ij._iy  aq. 
dest.  3j.  solve. 

When  the  belladonna  is  applied  in  the  form  of  soft 
extract  externaUy,  the  dilatation  of  the  pupil  takes  place 
less  quickly  than  when  applied  in  the  form  of  a  solution 
of  atropia  di'opped  into  the  eye,  the  effect  in  this  case 
:  bemg  produced  m  ten  miautes  or  a  quarter  of  an  hour 

The  dilatation  of  the  pupil  by  a  solution  of  the  above 
I  strength  continues  for  several  days. 

Besides  dilatation  of  the  pupil,  another  efi-ect  of  atropia 
;or  other  mydriatic  on  the  eye  is  to  produce  an  extreme 
istate  of  adjustment  for  distance.  This  eflect,  which  wiU 
;be  treated  of  below,  does  not  take  place  quite  so  soon  as 
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tto  dilatation  of  the  pupil,  and  graduaUy  subsides  as  the 

\Ti^:iX:^TS::^  weak  solution  of  atropia 
r  J^f  to  £u  a  iS  or  a  pint  I  water),  dil'^tation  takes 
ifa^J  more  stowlV  and  paL.  off  more  quxckly  ;  wMe  the 
adjustment  is  little  or  not  at  all  affected. 

nth.  Exploration  of  opaque  appearances  lehvnd  the  pupil 
ThP  colour  of  the  pupil  varies  according  to  the  age  of 

t^Ui^ins^VO^  Z^^^^  lens  being  reflected  by 

'^'ShSe  nS'and  seat  of  a.  opaque  appe^a^ce 

cii^cumference,  where  ^^^^y  ^^^.J^^^^onca-rity  of  the  opaque 
where  they  become         J'-^tte^^^^^  or  pWi- 

tinctly  seen.  „^T.f.irqnces  in  the  situation  of 
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pupillary  margin  of  the  iiis  and  the  said  wall  of  the 
i  capsirle  of  the  lens, — or  brown  spots  of  opacity  where 
adhesions  foimerly  were. 


12th.  Catoptrical  examination  of  the  crystalline  body. 

Preparatory  to  practising  the  catoptrical  examination  of 
the  crystalline  body,  the  student  should  make  himself 
acquainted  with  the  appearance  of  the  images  reflected  by 
a  double  convex  lens  and  a  watch-glass.  If  he  holds  a 
candle  before  a  double  convex  lens,  he  will  see  an  in- 
verted image  of  the  former  projected  in  fi-ont,  and  an 
Tipriglit  image  behind.  The  inverted  image  of  the  candle 
is  owing  to  reflection  from  the  concave  surface  of  au'  in 
contact  with  the  posterior  convex  surface  of  the  lens. 
The  erect  image  is  produced  by  reflection  fi-om  the 
anterior  convex  surface  of  the  lens.  If  now,  the  student 
holds  a  watch-glass  a  little  in  fi-ont  of  the  double  convex 
lens,  an  erect  image  of  the  candle  will  be  seen  reflected 
by  its  convex  surface,  occupying  a  position  anterior  to 
that  of  the  inverted  image  of  the  convex  lens. 

The  pupil  being  dilated  by  belladonna,  and  the  room 
darkened,  if  a  lighted  taper  be  held  before  the  patient's 
eye,  the  siu-geon  will  see  three  reflected  images  of  it 
in  the  pupil,  one  behind  the  other,  if  the  cornea 
and  crystalline  are  of  their  natm-al  transparency.  Of 
these  unages,  the  anterior  and  posterior  are  erect  the 
imiddle  one  mveifed.  The  anterior  is  the  brightest  and 
•most  distmct,  the  posterior  the  least  so.  The  nuddle  one 
11  smallest,  but  it  is  bright.  If  the  taper  be  moved, 
the  two  erect  images  foUow  its  motions  in  the  same  dii'ec- 
taon,  but  the  inverted  image  moves  in  the  opposite 
drrection,  though  not  so  quickly,  nor  thi-ough  so  great  a 
range  as  the  other  two.  The  anterior  erect  inSige  is 
reflected  by  the  cornea,  and  corresponds  to  that  reflected 
by  the  watch-glass  m  the  above  experiment;  the  pos- 
terior erect  image  is  reflected  by  the  anterior  smface  of 
the  lens,  and  the  midcUe  or  inverted  image,  by  the  concave 
surface  of  the  hyaloid  fossa  of  the  vitreous:  the  two 
coiTesponding  to  those  of  the  double  convex  lens  above 
described.  According  to  M.  Laugier,  the  posterior  erect 
image  is  produced  not  alone  by  the  anterior  wall  of  the 
capsiile,  but  IS  so  also  by  the  anterior  co^centric  layers  of 
the  lens  In  the  healthy  state  those  layers,  althoLh  of 
different  densities,  come  to  produce  an  image  single  £ 
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P'^'^TlhltSr  the  r^^^^^^^  opaque  or  not ;  but  if  it  is  the 
opaque,  whethei  me  IB        ,  is  opaque,  the 

centre  or  the  posteiioi  pait  omy  w  ^^^^^^^ 

posterior  ^^'f  ^^^^^^^L^i^^^^^^^  image  does 

one.  According  to  J^;, -^^^fiei '  .„  •  oT^acitv  of  the  ante- 
.ot  always  f^l^^^^^^^Zv^Ae  foliation 
nor  layers  oi       lens  s  ^     ^  ^  ^^^^ 

of  the  deep  erect  XTed  hut  W  be  more  or 

slight,  f\?^lS^lTl^jC:lrior  erect  or  coi-neal 

Slg^StrL^^^^  exists, 

the  differential   ^lagno^^    «^  .."^Hf  U^^^ 
cataract,  and  perhaps,  ^,  been  super- 

use  was  also  considerable ,  but  it  gas^°^  cataractous 
seded  by  the  .X'^^S'Stiye  iZSnce  is  called 
opacity,  by  t^^^^^leX  wlu  obser^-ed  by  ordioary 
for,  can  always  be  sulhaenuy  ^  catoptncal 
examination  as  a\ove  mdicated,  p.^--  -^Y 
test,  it  is  not  to  ^orgo^^  n^^^^^  ^^^^ 
Mackenzie        ^^^^^^^^l^^^teSrirfore,  that  the  lens  is  the 

gx-een  op^a^ty  i-^-XS  i  S  the  ngbtl  ad- 
seat  according  to  the  P^j^^nvs  seen  most  distinctly  on 
mitted  to  tlie  eye  bemg  alws  B  en^ 

Z  » Sia^^in'te  ca^pti^cal  examination  is  in- 

^?rht^"ttated  f^t  f^,?^SaS5 
opacity  of  the  lens  caor  be  sufficiently  weU^^_  ^^^^^ 

ordinaiT  exploration  ^.^S  the  puiTOse,  however, 
of  the  ophthalmoscope,  adjusted  tor  t^^^^^^^^ 


THE  OPHTHALMOSCOPE. 


35 


evident  to  ordinaiy  examination,  notwithstanding  wliicli 
there  is  still  pretty  good  sight ;  whilst,  on  the  other  hand, 
cases  occiu'  in  -which  the  impaii-ment  of  sight  complained 
of  is  not  at  all  to  be  accounted  for  by  the  apjjreciable 
opacity  of  the  lens. 

Cholesterine  crystals  in  the  interior  of  the  eye. — re- 
markable sparkling  appearance  jDroduced  by  cholesterine 
crystals  is  sometimes  observed  in  the  interior  of  the  eye, 
even  without  the  aid  of  the  ophthalmoscope.  Dr.  Han- 
nover thiuks  that  the  cholesterine  is  always  formed  in  the 
lens,  and  becomes  fi-ee  after  operation  for  cataract.  He 
therefore  proposes  the  name  cataracta  scintillans  instead  of 
synchi/sis  scititillans,  commonly  given  to  the  morbid  state 
in  question,  fi-om  the  vitreous  hrmiom^  ia  a  dissolved 
state,  being  supposed  to  be  the  original  seat  of  the  choles- 
terine deposit. 

In  the  cases  referred  to  by  Dr.  Hannover,  the  cholesterine 
crystals  do  not  appear  to  be  set  free  by,  but  to  be  deposited 
only  after,  the  operation  for  cataract.  Cholesterine  de- 
posits, however,  do  no  doubt  take  place  in  the  vitreous 
humour,  and  also  at  the  fundus.  In  all  such  cases,  the 
general  condition  of  the  eye  is  found  to  be  morbid. 


§  n,  THE  OPHTHALMOSCOPE  AJSTD  OBJECTIVE  EXPLORA- 
TION OF  THE  mTERIOR  OF  THE  POSTERIOB  SEGMENT 
OF  THE  EYEBALL  THEREWITH. 

Whilst  the  light  concenti-ated  by  means  of  a  convex 
lens  or  of  a  concave  mirror,  and  directed  from  the  side 
obhquely  on  the  eye,  suffices  in  general  for  the  explora- 
tion of  the  anterior  segment;  dii-ect  niumination  by 
means  of  the  ophthalmoscope  is  indispensable  for  the 
exploration  of  the  posterior  segment,  comprising  the 
viti'eous  body,  retma  and  choroid. 

Opacities  of  the  crystalline  lens  are  also  discoverable  bv 
means  of  the  ophthabnoscope,  which  might  escape  detec- 
tion ui  the  exploration  by  obhque  iUumination.  On  the 
other  hand,  we  can  assui-e  ourselves  of  the  transparency 
of  the  lens  by  means  of  the  ophthabnoscope,  which  wa 
cannot  always  otherwise  do, 

1st.  The  Ophthalmoscope. 

The  ophthalmoscope  consists  essentially  of  a  reflecting' 
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,„i„-o.-  with  »  mnaU  al»rtar6  in  the  centre,  and  tlio  mode 
Helt  -  e°;  trteS^r: 

SrafeS  of  tke  optthalmoscopio  nnrro.-  mt«  the 
^Twison  why  ^e  camot  see  the  fundus  of  the  eye 

SttSlS  «r  SS'ot'.=&-t  pa*  in 

a  defined  manner.        „^i,+v„imnsooT)ic  examination  it  is 
To  make  a  complete  «P^^X  be  Sated.    More  Hght 
necessary  that  the  pnpil  sWd  bjjl^^^^ea  ^^j^ 

is  thus  admitted  into  the  eye,  the  ciysx 

exposed .  in  the  greater  P^^^^^^tte  papi^a  optica, 
Ohjects  at  the  fundus  o£  the  eye-t     l  i  ^^^^ 

retina,  and  dior«id-are  he^^^^^  The 

the  eye  in  a     ^^.^^^J,  ^xjSfteen  ch'opped  into  the  eye 

fo  wVe^feXtati^n  0^^^^^^  l^'-g^t"^^ 

K  Sedto  action  the  ^^^^^^  the 

It  is,  however,  m  many  cases  not  advi^^^ie  i^^^^ 

solution  of  atropia  mto  the  ej^  J^^^^S  a  state  being 
i3  internal  congestion  of  the  or  an  i^^.  ^r, 

liable  to  be  aggravated  .^^^  ^J^.  ^]^eh  might  arise 
^hen  the  temporary  ^^^^{"^teTed  adjustment  of 

&om  the  clilatat^on  of  the  pup^^^^^^^^^ 

SretirS\?y  SeS  ^£ctlhe  patient  might  have 

immediately  on  hand.  ,    ^  instil- 

Without  previous  dilatation  of  thfi  pupu  oy  ui 
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lation  of  a  solution  of  atropia  into  the  eye,  we  may  often 
make  a  suiScient  exploration  for  all  iiractical  pm'poses. 
We  may  satisfy  om-selves  whether  the  centre  of  the  crys- 
talline lens  be  still  transparent ;  and,  if  so,  we  may  obseiwe 
the  condition  of  the  papilla  optica  and  of  the  parts  of  the 
choroid  and  retina  immediately  adjacent  thereto. 

The  various  forms  of  ophthalmoscope  now  in  use  throw 
the  Ught  into  the  ej^e  of  the  patient  in  a  state  of  conden- 
sation. For  this  pm-pose  the  reflecting  mirror  has  com- 
monly a  concave  sm-face.  In  some  it  has  a  plane  surface, 
on  which,  however,  the  light  is  condensed  by  means  of  a 
convex  lens  attached  to  the  instrument,  as  in  Coccius' 
ophthalmoscope.  In  Zehender's  ophthalmoscope,  the  re- 
flecting miiTor  has  a  convex  sui-face,  on  which  the  light  is 
condensed  by  a  convex  lens,  as  in  Coccius'  instrument.  In 
ajiother  form  of  the  ophthalmoscope,  the  reflection  of  the 
Kght,  previously  condensed  by  a  convex  lens,  is  efi'ected 
by  a  prism,  as  in  Meyerstein's  instrument. 


Ophthahnoscopes  are  either  portable  for  hand  i 
lordinaiy  practice,  or  they  are  fixed  for  makino- 
precise  and  detailed  explorations.  ° 


Fio.  9. 
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leBS  ot  two  01  ttaee  '°f"»:     .^^  of  the  eje 

2nd.  Ered-image  exploration. 

I.  tHs  mode  of  ^^^^^A^  I'SliTe 
cave  glass  is  P^^f  .^^f^^ \te  a^^  combination 
°>^rl%S'of  afopeTa-gS  the  patient's  eye  bemg 
Bunilar  to  that  ol  an  «P^^^  &  ^  ^^^g  the  eye-piece, 
the  object  gl-^^«; ^^^tte^  W^^^^  concave  lens  between 
It  IS  geiif^llyj^^7?L^*'^S  because,  cceteris  pauhuf, 
the  observer's  ^je  and  the  ^^fl^^l,'  ,„,u  is  oUumi- 

a  larger  portion  o/       P^^^^^^^        is  the  more  myopic 

Hs  maximum  ^^V;  °*  ^^en  the  lens  is  so  placed 

is°Mi  Sr  ffpSed  between  the  redector 
and  the  patient's  eye-  ^Uoms  the  concave  lens  in 

rXtor  pSt^ty  eal  advantage  is  .hen 

rigtt  eye,  vre  direct        pa W      tmn  ^^^^  ^ 
nose  and  upwards      l°°^g,i;Xe  ^th  oui-  right  eye, 
the  left  eye  we  are  about  to  examui 
we  direct  him  to  look     oui  ft  ear  ^^^^.a  a 

We  can  thus  look  into  the  ey|^  ^he  papiUa  optica 
direction  ^^^kwards  and  mwaids^     X  I 
may  perhaps  present  itsell  at  once, 
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I 


catcli  with  our  eye  one  of  the  large  retinal  veins  first; 
■when  by  following  this  vessel  to  its  trunk,  the  jiapUla 
optica  will  start  into  view. 

In  making  the  erect-image  exploration,  the  observer 
has  to  look  into  the  patient's  eye  from  a  veiy  short 
distance. 

The  annexed  diagi'am  illustrates  the  coui'se  of  the  rays 
in  the  erect-image  exploration  from  the  patient's  eye  to 
that  of  the  sm-geon. 


Fig.  10. 

a  h.  The  papilla  optica  of  the  patient's  eye  A.  From  a 
a  pencil  of  light  radiates,  and  on  entering  the  air  after 
emerging  from  the  eye  is  refracted  so  as  to  become  con- 
vergent. Those  rays  that  pass  through  the  aperture  of 
the  muTor,  encountering  the  biconcave  lens,  are  rendered 
divergent  before  entering  the  sui-geon's  eye  B.  Here 
they  are  converged  and  brought  to  a  focus  on  his  retina 
at  a. 

Prom  h  in  the  patient's  eye  A,  a  pencil  of  Hght 
•adiates  and  follows  a  similar  coui-se,  and  some  of  its 
rays  at  last  come  to  a  focus  on  the  retina  of  the  surgeon's 
eye  at  b.  The  result  is  that  an  inverted  image  of  the 
papilla  optica  of  the  patient's  eye  is  impressed  on  the 
retina  of  the  eye  of  the  sm^geon,  who,  therefore,  sees 
projected  out  before  him,  in  the  direction  of  the  axis,  rays 
of  the  cones  of  hght  which  make  the  impression,  (and  this 
although  the  axis  rays  do  not  themselves  fall  on  the 
retma,)  a  virtual  image,  a'  b',  erect  and  magnified,  of  that 

3  Dj  6Ct* 
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If  the  eyo,  under  the  influence  of  atropia,  be  myop^, 
the  rays  lefloctod  from  its  fundus  ^'lU,  on  entering  the 
aYr,  Convergent ;  if  hypermetropic,  he  rays  on  entenng 
the  ail-,  wiU,  on  the  contraiy,  he  divergent;  v,-hA.t,  if 
emndropic,  they  will,  on  entering  the  air,  bo  parallel.  _ 

Hence  the  ophthalmoscopic  obscn^cr,  if  he  be  myopic, 
m- at  least  if  his  eye  be  adjusted  for  divergent  rays,  may 
be  ab  eTo  see  an  Jreet  image  of  the  fundus^in  the  hper- 
metropic  eye;  *  but  to  see  the  same  m  the  emnae  ropic 
re  Zwrn  require  the  aid  of  a  concave  glass ;  and  to  see 
?Je  same  in  the  myopic  eye,  a  stiU  stronger  concave- 
stronger  than  that  used  by  the  patient. 

The  ophthalmoscopic  obsei^er,  on  the  contrary  if  Ins 
eye  be  hyiDei-metropic,  and  in  a  state  of  relaxation  as 
llLvL  adiustment  Avill  be  able  to  see  an  erect  image  of 
'thf  Wus  in  the  myopic  eye  without  assistance  ;^^^^^^^ 
see  the  same  in  the  emmetropic  eye  he  mil  lequire  tne 
aid  of  a  convex  glass  to  render  the  parallel  rays  con- 
vergent; and  to  fee  the  same  in  the  hypenneh.pic  eye 
he  W  requii-e  a  still  stronger  convex  glass  to  render  the 
Iiv^ent^ays  issuing  £i-om  the  eye  under  exammation 


'Thf  o^halmoscopic  observer,  again,  if  be  emm^lxo^ 
Bic  and  his  eye  be  adjusted  for  parallel  rays,  TVill  be  able  to 
see'an  eiS^t  image  of  the  fundus  in  the  emmetropic  eye 
but  to  see  the  same  in  the  myopic  eye  he  vnR  requn-e  the 
S  of  a  concave  glass. to  render  fj^e  convergent ^^^^^ 
issuhio-  from  the  myopic  eye  paraUel ;  and  to  ^ee  tne 
sa^m  ^e  hyi^ermetropic  eye  he  .nil  require  the  aid  of 
Convergent  Vs  to  Lnder  the  divergent  rays  issumg 
from  the  hypermetropic  eye  paraiiei.  |  {| 

3rd.  Inverted-image  exploration.  \ 

-Rv  intemosine  a  convex  lens  of  two  or  two  and  a  h£f  :  I 
in&STn|th  at  t^^e  distance  of  about  ^^^^^^^^ 

and  a  half  inches  in  front  of  the  P^^^^^^,  ^"S,^,^  . 
image  of  the  fundus  is  seen  Pi'ojected  between  tne  ien^ 
and  the  observer.    In  this  case  the  patient's  eye  and  the 

•  After  the  operation  for  cataract  the  eye  is  JjPf^^^^^P''^^ 
ie  fundus  may,  therefore,  be  seen  erect  ^vlthout  the  assistance 


Th 

a  concave  lens 


ESrVERTED-rMAGE  EXPLOEATION. 


41 


while  the  convex  glass,  of  from  twelve  to  eight  inches 
focus  behind  the  aperture  of  the  reflector,  is  the  eyepiece 
thi-ough  which  the  inverted  imago  is  viewed.  Usually  an 
eyepiece  is  not  necessary.  Sometimes,  however,  the 
definition  is  much  improved  by  the  aid  of  a  convex  lens 
of  from  tr^^elve  to  eight  inches  focus,  as  an  eyepiece, 
slipped  into  the  slot  behind  the  apertui-e  of  the  reflector. 
Such  an  eyepiece  enables  the  observer  to  see  the  inverted 
image  at  a  shorter  distance,  so  that  it  presents  a  greater 
apparent  magnitude. 

Without  the  interposition  of  a  convex  lens  in  fr-ont  of 
the  eye,  an  inverted  image  of  its  fundus  is  projected^  out 
from  it  at  the  distance  of  the  distinct  vision  of  the  patient. 
This  may  be  seen  by  the  observer  looking  thi'ough  the 
apertui'e  of  the  oj^hthalmoscoiDO,  at  the  distance  of  his  own 
distinct  vision  fi-om  it.  The  distance  between  the  observer 
and  observed  eye  must  in  this  case  equal  the  sum  of  the 
(hstances  from  which  these  eyes  are  respectively  adjusted. 
But  such  an  image  as  that  referred  to  is  very  indistinct. 

If  the  patient's  eye  be  myopic  in  a  high  degree,  a 
sufficiently  distinct  inverted  image  of  its  fundus  may, 
however,  be  seen  projected  in  fr'ont  of  it  without  the 
interjjosition  of  a  convex  lens.  This  is  owing  to  the  rays 
being  in  a  state  of  great  convergence  on  issuing  from  such 
eyes,  so  that  they  quickly  come  to  a  focus,  and  form  an 
inverted  image,  at  a  nearer  distance,  in  fr'ont,  fi'om  which 
the  rays,  having  crossed,  proceed  divergingly  to  the 
observer's  eye.  "When  a  convex  glass  is  used  in  making 
the  inverted-image  exploration  of  a  myopic  eye,  it  should 
be  of  low  power,  othei-wise  the  papilla  will  appear  very 
small,  though  the  field  is  large. 

Fig.  1 1  shows  the  general  arrangement  in  the  inverted- 
image  exploration. 


Fig.  11. 


A  B,  reflecting  miiTor ;  c,  convex  lens  in  front  of  the 
patient's  eye ;  D,  the  observer's  eye.    The  rays  from  the 
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flame  being  reflected  by  the  concave  min-or  A  B,  fall  in  a 
state  of  converg'ence  on  tlie  convex  lens  c,  in  front  of 

the  observed  eye.  By 
tliat  lens  the  rays  are  so 
much  more  converged, 
that  by  the  additional 
refi-action  they  undergo 
on  entering  the  eye, 
they  qviickly  come  to  a 
focus,  cross  and  fall  in 
a  state  of  dispersion  on 
the  fundus,  so  that  this 
is  extensively  illumi- 
nated. 

The  annexed  diagram 
illustrates  the  com-se  of 
the  rays  in  the  inverted- 
image  exploration  fi-om 
the  patient's  eye  to  that 
of  the  surgeon. 

A,  the  patient's  eye; 
B,  the  sui-geon's  eye ;  c, 
the  convex  lens  held  in 
front  of  the  patient's 
eye;  d,  the  reflecting 
mirror. 

From     the  papilla 
optica  in  the  patient's 
eye  a  pencil  of  light 
radiates  from  a,  and  on 
leaving   the   eye  and 
entering  the    air  be- 
comes converged,  and 
tends  to  a  focus  at  a". 
A  similar  pencil  of  light 
radiates  from  h,  and  fol- 
lowing a  similai-  course, 
tends  to  a  focus  at  h". 
A  real  inverted  image, 
a"  h",  of    the  papilla 
optica  of  the  patient's 
eye  thus  tends  to  be 
projected   in   the  air. 
By  the  intei-position  of 
the  convex  lens  the  rays 
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are  more  quickly  brougM  to  foci  at  a!  and  //,  where  a 
I  well  defined  biit  smaller  inverted  image  of  the  papilla 
optica  of  the  patient's  eye  is  projected. 

The  raj's  ha-sdng  formed  the  foci  at  a!  b',  and  crossed, 
now  proceed  divergingly.  Some  of  them,  passing  through 
the  apertiu-e  of  the  mirror,  enter  the  surgeon's  eye,  where 
they  are  brought  to  foci  on  his  retina,  «  b. 

The  result  is  he  sees  the  aerial  image,  a'  b',  which  is  an 
inverted  and  magnified  image  of  the  papilla  optica  of  the 
patient's  eye,  just  as  the  image  seen  in  the  compound 
microscope  is  an  inverted  and  magnified  image  of  the 
object  under  examination. 

The  weaker  the  convex  glass  held  before  the  patient's 
eye  the  larger  is  the  inverted  image,  but  the  field  of  view 
smaller. 

In  making  an  ophthalmoscopic  examination  it  is  best 
to  have  the  room  darkened.  If  necessary,  an  assistant 
may  stand  behind  the  patient  to  support  and  steady  his 
head,  and  at  the  same  time  to  keep  the  upper  eyelid 
raised. 

The  patient's  eye  under  examination  should  be  shaded 
from  the  Hght  by  the  intervention  of  a  screen,  or,  what  is 
simpler  and  answers  very  well,  by  his  own  hand  open 


Fig.  13. 
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held  ur  on  his  temple  hy  the  side  of  his  eye,  if  it  he  the 
loft  eye  which  is  under  examination.  Whan  it  is  the  right 
oyo  which  is  under  examination,  the  surgeon  can  himself' 
shade  the  light  from  the  eye  sufficiently  weU  hy  means  of 
his  left  hand,  which  holds  the  lens  in  front  of  the  patient  s 

"^^The  patient  being  seated,  as  heforo  dii-ected,  with  the 
lio-ht  hy  the  side  of  and  a  little  behind  his  head,  but  on  a- 
level  with  his  eye,  the  sm-geon,  with  the  reflecting  muTor 
in  one  hand,  and  the  strong  convex  lens  in  the  other,  if 
about  to  make  the  inverted-image  exploration,  stand-s  or 
sits  before  the  patient.    (Fig  13.)        ,     ,  ,      .  , 

He  then,  holding  the  convex  lens  about  two  inches  or 
so  in  front'of  the  eye  to  be  examined,  looks  through  the 
apertiu-e  of  the  reflecting  miiTor,  and  rotates  its  handle 
at  the  same  time,  until  it  attams  such  an  mchnation 
that  it  reflects  the  light  full  into  the  pupil  of  the  patient  s 

^^Bv  now  making  tentative  movements  of  holding  the 
miiTor  nearer  or  farther  off,  or  the  lens  nearer  or  further 
off  the  sui-geon  at  last  gets  them  placed  at  the  reciprocal 
distance  which  the  cii-oumstances  of  the  particulai-  case 

'^"^AU'^image  of  some  part  of  the  fimdus  of  the  eye  thus 
comes  into  view,  perhaps  one  of  the  large  veins  of  the 
retina.    This  vessel  being  followed  towards  its  tnmk  by 
looking  in  the  apparently  opposite  dii-ection,  the  obsei-ver  s 
eve  w5l  hit  upon  the  papiHa  optica.    In  seeking  for  the 
papilla  optica,  we  direct  the  patient  to  turn  his  eye  m- 
wards,  and  somewhat  upwards,  m  order  that  we  may  look 
through  the  outer  thii'd  of  the  cornea  m  the  direction  of  the 
prolonged  axis  of  the  optic  neiwe.  If  the  papiUa  and  vessels 
are  not  seen  weU  defined,  it  may  be  necessaiy  to  place  a 
convex  lens  of  fi-om  12  to  8  inches  focus  behmd  the  apeituxe 
of  the  miiTor.    This,  however,  besides  cu-cumscribmg  the 
field  of  view  as  before  mentioned,  often  mterferes  with  the 
obsei-vation,  inasmuch  as  the  reflection  fi-om  the  patient  s 
cornea  of  an  image  of  the  flame  or  reflector  more  readily 
comes  to  obstiTict  the  centre  of  the  pupil. 

The  gi-eat  difficulty  in  usmg  the  hand-ophthahno- 
scope  consists  in  properly  combuung_  the  movements 
which  it  is  necessary  to  give  to  the  muTor  and  lens,  in 
order  to  place  them  at  the  distance  from  each  other,  and 
from  the  eye  under  examination,  reqiiu;ed  by  the  length 
of  their  foci,  and  that  of  the  distinct  vision  of  the  patient 
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and  surgeon  respectiveljr.  By  practice  we  come  at  last  to 
ftilfil  tliis  complex  condition  after  some  manoeuvi'ts. 

The  simplest  and  best  form  of  stand-ophthalmoscope  I 
have  met  with  is  Liebreich's,  as  improved  by  Messrs. 
Smith,  Beck  &  Beck,  of  Cornhill,  according-  to  the  plan 
of  Ml-.  Kilbiu'n. 


Fig.  14. 


The  instrument  is  represented  in  Figm-e  14.  The  chin- 
rest  A  is  detached,  and  stands  of  itself  on  the  table.  Its 
iheight  is  regulated  by  a  sliding  tube  B,  which  may  be 
ofixed  in  any  position  by  the  milled  ring  c. 

The  ophthabnoscope  is  mounted  on  a  mahogany  board 
p,  which  has  thi-ee  small  rollers  underneath,  so  that  the 
instrument  as  a  whole  may  be  moved  in  a  dii-ect  Kne 
nearer  or  further  from  the  eye,  admitting  at  the  same 
time  any  side  movement  that  may  be  requii-ed,  or  a  slio-ht 
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rotation  Avliich  is  sometimes  neccBsary  when  light  is 
reilected  from  tho  surface  of  the  cornea.  . 

The  hoit>ht  of  tho  horizontal  tube  E,  canymg  the 
mhTor  and  tho  lens,  is  regidated  by  the  m died  head.s  F 
connected  with  a  rack  and  pmion.  The  uurror  G  b 
attached  to  an  outside  sliding  tube,  which,  when  m  use 
iB  diawn  off  about  one  inch  fi'om  the  upright  stem ;  and 
the  lens  n  is  mounted  upon  a  pin,  so  as,  by  rotation,  to 
throw  aside  the  reflexions  from  the  sui-faces  of  the  glass 

The  lamp  i  is  attached  to  the  stem  of  the  ophthahno- 
scope  by  an  arm  K,  wliich  should,  when  m  use,  be  at 
right  angles  to  the  horizontal  tube.  Tins  an-angement  rs 
of  great  advantage,  because  the  iUummation  ^nll  remain 
unaltered,  however  much  the  instmment  may  be  moved 
about  when  the  necessary  adjustments  are  made. 

A  sh^de  L  fits  in  a  hole  near  the  lamp,  to  screen  the 
Uott  from  the  eye  of  the  patient;  and  the  object  upon 
which  thT  eye  tole  examined  must  be  fixed,  consists  of  a 
Tmall  knob  of  ivory  M,  which  can  be  moved  m  any  du-ec- 
ti^n  by  means  of'its  sHding  tube  N,  and  the  ball  and 

^thlSSiret^mtdat^^^^  of  Mr.  Elbui^'s  ophthal- 
moscope are,  that  it  can  be  used  standing  at  the  comer  of 
nSe  miout  any  fixing,  that  the  adjustments  ai-e  easily 
and  q^ii^y  made.'and  that  its  cost  is  veiy  moderate. 

The  ophthalmoscope  in  its  original  form,  as  invented  aM 
bronoht  into  use  by  Professor  Helmholtz,  of  Heidelberg, 
cSted  of  refle^^^^^^  composed  of  foui-  plates  of  gkss 
kkl  one  over  the  other  without  any  apertui-e.  The 
observer  merely  looked  thi-ough  the  glass  plates. 

Here  I  ought  not  to  omit  stating  that  m  the  spring  of 
thevear  1847  Mr.  Babbage  showed  me  the  model  of  an 
instrument  which  he  had  contrived  for  lookmg  mto  the 
N^^.vW  of  the  eve  The  reflector  was  a  small,  plam  glass 
^Z,  Sh  aTart  of  the  silvering  rubbed  off  to  look 
through.* 

4th.  Exploration  of  the  fundus  of  the  eye  under  water. 
There  is  nothing  more  easy  than  to  see  the  vessels  of 

*  See  "Britiali  and  Foreign  Medico-Cliirurgical  Review  "for 
October,  1854. 
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the  retina  in  a  cat's  eye  under  water.  IIa-\dng  previously 
dilated  the  pupil  by  atropia  solution,  di'op  some  water 
into  the  eye  while  the  eyelids  are  held  apart,  and  cover 
the  cornea  with  a  thia  plate  of  glass.  The  vessels  of  the 
retina  can  then  be  seen  shghtly  magnified.  It  was  long 
ago  proposed  by  De  la  Hire  to  explore  the  bottom  of  the 
hrmian  eye  hi  a  similar  manner.  And  of  late  years 
insh'imients  have  been  contrived  for  the  piu'pose,  but  the 
ophthalmoscope,  as  above  described,  is  of  more  ready  and 
convenient  ai^pHcation. 

oth.  The  fundus  of  the  eyehall  as  seen  on  dissection. 

Preparatoiy  to  entering  on  the  study  of  the  morbid 
appearances  presented  by  the  fundus  of  the  eyeball  under 
ophthahnoscopic  examination,  it  is  necessary— 1st,  to  call 
to  mind  the  appearance  of  the  fundus  of  the  eyeball  as 
obsei-ved  on  dissection ;  and  2ndly,  to  make  ourselves 
acquainted  with  the  appearance  of  the  fundus  as  seen  in 
the  healthy  living  eye  by  means  of  the  ophthalmoscope. 

If  we  divide  the  eyeball  into  an  anterior  and  poste- 
nor  segment,  and  examine  the  interior  of  the  latter  under 
water,  we  see  the  entrance  of  the  optic  nerve  or  papilla 
optica  as  a  cu-cular  white  spot,  of  about  one-tenth  of  an 
inch  m  diameter,  and  from  its  centre  the  bloodvessels 
emergmg  to  ramify  m  a  radiating  manner  on  the  inner 
suriace  of  the  retina.  In  such  a  dissection  it  is  for  the 
most  part  only  the  ramifications  of  the  central  veins  of 
the  retina  that  are  seen,  the  ramifications  of  the  central 
artery  bemg,  as  is  usually  the  case  with  smaU  arteries 
i  alter  death  constricted,  and  empty  of  blood,  and  there- 
fore not  visible. 

The  expanse  of  the  retina  is  seen  at  first  to  be  transpa- 
rent, so  that  the  pigment  membrane  and  vascular  choroid 
snme  through. 

Prom  near  the  temporal  side  of  the  papilla  optica,  ex- 
itending  ti:ansversely  outwards  for  about  one-fifth  or  one- 
sixth  of  an  mch,  the  retina  is  always  foimd  on  chssection 
raised  mto  a  smaU  fold ;  but  this,  we  shaU  see  by  ophthal- 
moscopic examination,  does  not  exist  in  the  Hvine  eve 
and  is  therefore  merely  a  jmst-mortem  change  ' 
In  the  same  region  of  the  retina,  and  at  the  point  corre- 
tTm^  antero-posterior  axis  of  the  eyebaU,  about 

■one-fifth  of  an  mch  to  the  temporal  side  of  the  vivSl 
)ptica,  and  shghtiy  below  the  level  of  the  centi^^of  Se 
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latter,  the  retina  presents  a  clear  point  [furamm  cmlrah) 
ni  is  there  for  the  extent  of  one-tenth  of  an  mch  all 
round  of  a  yeUow  tinge  i^Umlm  luUm  Joranmas  centraha). 

6th   The  appea/rance  of  the  fundus  as  seen  in  the  healthy  livim) 
eye  ly  means  of  the  ophthalmoscope. 
The  red  colour  which  the  bottom  of  the  eye  presents 
vnries  in  tint '  hoing  brighter  in  fau-,  more  of  a  yellowish- 
in  dak  incSvidualB.     The  papiUa  optica  or  en- 
trance of  the  optic  neiTC  appears  as  a  whitish-gi^y  and 
weU-defined  disc,  from  about  the  centre  of  which  the 
retinal  vessels  are   seen  emerging  to  ram^  on  the 
Jed  field     The  retina  in  the  situation  of  the  yellow 
snot  is  little  or  not  at  all  vascular,  and  sometimes  pre- 
sents a   greenish-gray  aspect.    A  streak  of  pigment 
deposit        be  seen  at  somi  part  or  aU  round  the  border 

^'ittneSfe^ess  of  the  fundus  of  the  eyeball,  is 
oJng  to  the  vascular  choroid  shining  thi'ough  the  pig- 

^^-^S^yt^^Sti^fc^ 

^''^:'l^t:^ltrei  tint  of  the  fundus,  as  seen  m  the 
H.S^.  eye  under  the  ophthalmoscope,  ^o^-ms  . 
cSst^with  the  dark-brown  coW  1-^^^^^^.^^^^^^^^^^ 
ftiTirbis  of  an  eve  under  dLSsection.  Ihe  ditleience  i& 
Sg  to  be  quantity  of  blood  cii'culatmg  m  the  choroid 
eSally  its  inner  clpiUaxy  layer,  m  the  bvmg  eye,  and 
+-hp  nbspnce  of  blood  in  the  dead  eye. 

S-sSor  or  sulsta.ce  of  the  Acoid 
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among  its  bloodvessels  are  pigment  colls  of  variously 
irregiilar  shape. 

The  pigment  of  these  pigment  cells  of  the  stroma  of  the 
choroid  vaiies  in  darkness,  like  the  pigment  of  the  pig- 
ment membrane,  according  to  the  complexion. 

When  the  pigxaent  of  the  stroma  is  light,  as  well  as 
that  of  the  membrana  pigmenti,  all  the  choroidal  vessels 
can  be  distinguished — the  small  arteries  as  they  proceed 
to  the  capillary  network  inside,  and  the  vorticose  veins 
tehind. 

When  the  pigmentation  of  the  sti-oma  is  deeper,  though 
the  membrana  pigmenti  be  Light-trnted,  the  finer  vessels 
of  the  choroid  cannot  be  distinguished.  The  trunks  of 
the  choroidal  vessels  only  are  seen,  with  intervening 
dark  spaces  between  them,  giving  the  fundus  a  streaked 
appearance. 

Suppose  it  be  the  left  eye  that  is  imder  examination, 
and  that  the  image  is  inverted,  the  objects  of  the  fundus 
are  seen  as  foUows  :— • 


Fia.  15. 

E 
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rapiUa  optica.— In  the  general  fic4_(l  of  tlie  fundus, 
the  papilla  optica,  or  entrance  of  tlie  optic  nerve,  ijrcisents 
itself  m  the  form  of  a  whitish- gray  disk,  more;  or  less 
circular,  and  about  a  quarter  of  an  inch  in  diameter, 
from  about  the  centre  of  which  the  trunkn  of  the  retinal 
vessels  are  seen  to  emerge,  and  proceed  in  a  radiating 
direction  to  ramify  on  the  retina. 

The  papilla  varies  somewhat  in  size,  and  has  sometimes 
an  oval  outline,  the  long  diameter  being  more  or  less 
vertical. 

The  proper  boundary  of  the  nervous  substance  ot  the 
papilla  is  incHcated  by  a  fine  grajdsh  line.  Outside  this, 
the  sclerotic  boundai-y  shines  thi-ough  the  retiaa  as  a 
narrow  white  crescentic  line,  apparently  on  the  side 
opposite  that  from  which  the  light  enters._  Outside  the 
sclerotic  boundary,  again,  there  is  a  semicircular  border 
of  pigment  which  is  that  of  the  adjacent  part  of  the 
choroid  shining  through  the  retina. 

The  colour  of  the  papilla  is  whitish-gi'ay  m  comparison 
with  the  general  red  field  of  the  fundus,  but  it  has  a  tinge 
of  yellow  or  red. 

From  the  centre  of  the  papilla  usually,  though  some- 
times to  the  nasal  side  of  the  centre— rarely  to  the  tem- 
poral side— the  vascular  trimks  are  seen  emergmg  to 
ramify  on  the  surface  of  the  retina  in  a  radiating  manner 
towards  the  ora  serrata.  The  retina  being  transparent, 
the  vessels  appear  as  if  ramifj-ing  on  the  general  red  sur- 
face of  the  fundus. 

The  rethial  arteries  and  veins. — The  arterial  ti-unks  and 
ramifications  are  of  a  paler  red  colovir,  naiTOwer  in  dia- 
meter and  straighter  in  theii-  coiu-se  than  the  vems.  The 
veins  and  their  ramifications  being  dark  red,  thick  and 
rather  tortuous.  . 

The  central  artery,  as  it  emerges  fi-om  the  centi-e  ot  tlie 
papnia,  divides  into  two  trunks,  an  upper  and  a  lower, 
each  of  which  again  subdivides  into  two  or  thi-ee  branches. 

Each  of  the  trunks  into  which  the  central  artery  divides 
is  accompanied  by  two  veins. 

The  arteries  and  veins  may  emerge  fi-om  the  papilla 
together  or  separately— sometimes  each  vessel  has  its  own 
place  of  emergence.  . 

Pulsations  of  the  retinal  vessels  as  seen  during  oplit/ialmo- 
scopical  examinations.— In  the  healthy  eye  pulsation  of 
the  arterial  trunk  is  observed  only  when  the  gh)be  is 
pressed  on.    It  is  chai-acterised,  like  that  of  other  smaU 
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arteries,  by  a  rapid  imdiilatory  progressive  dilatation  at 
the  tiiiio  of  the  systole  of  the  heart,  followed  by  constric- 
tion at  the  time  of  the  diastole. 

What  is  called  the  renous  pnlse  ma^^  be  seen  without 
pressure  on  the  eyeball,  thougli  by  this  it  is  rendered 
more  e^-ident.     It  is  characterised  by  distension  dm-ing 
expu'ation,  and  collapse  during  inspu'ation.    At  the  time 
of  the  heart's  systole  there  is  a  rapid  progressive  collapse 
or  narrowing  of  the  venous  trunk  proceecUng  in  the  di- 
rection fi'om  the  centre  to  the  periphery;   and  at  the 
time  of  the  heart's  diastole,  a  slow  dilatation  proceecUng 
in  the  op230site  dii-ection.    This  alternating  collapse  and 
distension  of  the  venous  tninks  is  owing  to  the  cir- 
cumstance that,  during  the  diastole  of  the  heart  the 
re-action  of  the  arterial  walls  chives  the  blood  into  the 
vems,   which  thus  become  at  that  time   chstended  or 
widened  from  radicles  to  trunk.    Dm-ing  the  systole  of 
the  heart,  on  the  contrary,  the  arteries  themselves  be- 
commg  distended  with  blood  by  yielding  of  theii'  waUs, 
less  blood  is  chiven  into  the  venous  radicles,  fi-om  which' 
at  the  same  time,  the  blood  is  being  drained  away  into 
the  tninks,  and  so  the  narrowing  or  collapse  of  the  veins 
at  the  moment  m  question  appears  to  take  place  pro- 
gressively from  tnmk  to  radicles. 

Bamifimtions  of  the  retinal  vessels.~0i  the  branches  of 
the  central  arteiy  of  the  retina,  one  from  the  upper  and 
one  from  the  lower  trimk  ramify  on  the  temporal  half  of 
tJie  retma  at  some  distance  above  and  below  the  vellow 
spot  and  foramen  centrale.  This  part  of  the  retina  is  per- 
vaded by  small  vessels  only. 

Of  the  other  branches  from  the  upper  trunk,  one 
ramihes  upwards  and  another  inwards 

Of  the  other  branches  from  the  lower  tnink,  one 
ramihes  downwards  and  another  inwards 

The  cUstribution  of  the  corresponciing  veins  is  in 
the  same  general  direction  as  that  of  the  arteries,  though 
.ae^two  sets  of  vessels  do  not  closely  accompany  each 

The  small  proper  vessels  of  the  pajHlla  optica  do  not 
ai.pear  to  arise  fr-om  the  central  trunks  ancl  ramX 
•warcl.  the  cu-cumference,  but,  on  the  contrary  a1^ 
■rived  from  the  smaUer  branches,  distributed  tc^  the 
adjacent  part  of  the  retma,  and  ramify  on  the  papilla  from 
..rcumference  to  centre.  In  the  st.ate  of  conSon  tS 
i..pilla  may  sometimes  be  seen  quite  red,  wrth^t^e  excep! 

E  2 
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tion  Of  a  smaU  spot  in  the  centre  where  the  tnmks  are 

bo's         in  quite  healthy  eyes.  su ^ --^^^^^^^ 

nf  the  papiUa  cannot  be  confounded  with  the  deep  exca 
tt^,n^Si  overhxpping  edge,  ax.l  pecuhar  corn-Be  ot  the 
tanks  of  the  retmal  vessels  neen  m  glau«nna 

'  Jfaa<ia  lutea  and  /^r^T'lv"'' ^T^/Ihe  Lme  in 
innl'^  straio-ht  foi-ward  at  the  image  of  the  name  m 
the  ni^TO  rthe  nu^cula  lutea  and ybr«me,<^eH<m^.  present 

Th.  imie  hei^g  reversed,  however,  as  above  suwosed, 
the  macSa  lutfa  and  central  foramen  appear  to  the 

fnro?te%^^^^^  the  retina. 

Th8  toramen  centrals  apprara  as  a  bngm  J™   ut  at 
middl.  ot  this  dark-red  ISiti^i^^frW 

of  the  yellow  spot,  as  akeady  remarked. 

7  th  MorUd  appearances  icMch  may  he  presented  hy  the  fundus 
of  tlTeyZu  under  opUhahnoscoptc  examination. 
Wl^ilst  the  morbid  states  of  the  aTitei-ior_ segment  of  the 

matters  ot  inieiente.    j-uc         r  retina  bulged 

matter,  &c.,  in  tl^'ij^treous  b^^^^^^  choroid  scrofulous 

•  On  this  subject  Dr.  Liebrelck's  Atlas  der  Ophthalmoscopie  .s 
especially  to  be  recommended. 
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theii-  position  being  so  mucli  in  front  of  the  focus  of  the 
eyeball,  admitted  of  examination  by  oblique  illumination. 
Having  determined  that  the  disease  was  not  seated  in  the 
anterior  segment,  and  thus  j)er  exdusionmi,  and  from  the 
nature  of  the  subjective  sjrmptoms  (together  with  the 
objective  sjnnptoms  presented  by  the  anterior  segment, 
and  by  the  eye  considered  as  a  whole)  we  referred  it  to 
some  part  of  the  posterior  segment. 

Now,  however,  it  is  possible  by  means  of  the  ophthal- 
moscope to  observe  morbid  appearances  at  the  fundus  of 
the  eye,  as  effectually  as  we  can  those  at  the  anterior 
surface. 

Papilla  optica. — In  making  an  oiihthalmoscopic  explor- 
ation of  the  fundus  of  the  eye,  in  order  to  ascertain  if 
there  be  anything  morbid,  it  is  best  to  begin  with  an 
examination  of  the  piapiUa  optica. 

This  may  be  found  reddish  fi'om  hyperemia  or  vascular 
congestion,  except  perhaps  towards  the  centi-e  where  the 
retinal  vessels  emerge.  Sometimes  the  i^aiDilla  and  retina 
are  together  inflamed,  and  the  fonner  is  so  much  obscured 
by  the  inflammatory  injection,  as  to  be  scarcely  distin- 
guishable fi'om  the  latter,  except  by  the  radiation  of  the 
trunks  of  the  retinal  vessels  from  its  centime.  Sometimes, 
again,  opacity  fi-om  exudation  confounds  the  boundaiy 
between  the  papilla  and  retiaa,  whilst  in  consequence  of 
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atrophy  of  tlio  voBsels,  tlioir  radiation  is  liable  to  be  over- 
looked. The  papilla  may  bo  found  to  be  the  seat  of  points 
of  oxtravaHation  of  blood  or  of  ])ignient  de])Osits. 

In  some  cases  of  amaurosis,  the  papilla  presents  a  white 
tendinous  aspect.  This  indicates  atro])hy  from  implica- 
tion of  the  optic  nerve  in  intracranial  or  intraorbital 
disease.  The  retinal  vessels  are  much  fliminished  in 
size,  and  along  with  the  white  aspect  there  is  sometimes 
a  cupped  or  excavated  condition  of  the  suiface  of  the 
papilla.    (Fig.  16.) 

In  glaucoma,  excavation  of  the  papilla  optica  occurs  ot 
a  very  remarkable  character.  The  border  of  the  papiUa 
is  so  overlapped  by  its  sclerotic  boundary  that  the  tranks 
of  the  retinal  vessels  (the  veins  turgid  and  dark,  the 
arteries  smaU  and  pale)  are,  towards  the  border  ot  the 
papilla,  covered  from  view,  and  when  they  reappear  on 
the  retina  do  not  look  like  continuations  ot  the  same 
vessels.    (Fig.  17.) 


Fig.  17.    (From  Liebreich.) 
This  pecuHar  excavation  of  tl^^  PapiUa  optica  in  glau 
coma  IS  considered  to  be  the  result  of  mti-aocular  di.ten 
sion,  as  well  as  atrophy  of  the  optic  nei-ve. 
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Morbid  prominence,  with  redclish-graj'  ojoacity,  and 
undefined  outline  of  the  pajDilla  o^jtica,  indicate  infiltra- 
tion of  the  interstices  of  the  otitic  nerve  from  inflammatory- 
exudation. 

In  detei-mining  whether  prominence  or  excavation 
exists,  it  is  to  be  remembered  that  to  a  single  eye,  an 
object  viewed  imder  conditions  similar  to  those  under 
which  the  papilla  is  seen  with  the  ophthalmoscope,  may 
appear  as  if  in  relief,  when  in  reaUty  it  is  in  intaglio.  The 
binocular  ophthalmoscope  obviates  any  such  mistake. 

Retina— The.  principal  morbid  appearances  in  the 
retina  which  may  be  observed  are  congestions,  spots  of 
extravasated  blood,  exudations,  pigment  deposits,  opaci- 
ties of  various  aspect,  the  retina  itself  bulged  forward  in 
folds  by  fluid  accumulated  between  it  and  the  choroid, 
and  tremulous  in  the  dissolved  viti-eous  body.  On  the 
bulging  retina  the  bloodvessels  are  seen  ramifying. 

In  examining  opaque  deposits  at  the  bottom  of  the  eye 
it  is  necessary  to  notice  whether  the  retinal  vessels  ramify 
in  front  of  them,  or  are  concealed  behind  them,  or  are 
themselves  atrophic. 

Exti-avasations  of  blood,  vaiying  in  size  fi-om  small 
points  of  ecchymosis  to  considerable  patches,  may  present 
themselves.  Their  seat  may  be  between  the  choroid  and 
retina,  or  in  the  retina  itself,  or  on  its  siuface.  Eetinal 
extravasations  are  seen  usually  in  the  region  around  the 
papiUa,  and  in  the  coui-se  of  venous  ramifications. 
Extensive  exti-avasations — often  occurring  suddenly  in 
cases  of  heart  disease— constitute  what  has  been  called 
apoplexy  of  the  retina. 

Eeddish-gi-ay  opacity  of  the  papilla,  and  well-defined 
white  patches  of  the  retina  all  round,  interspersed  with 
spots  of  extravasation,  the  retinal  vessels  being  distinctly 
seen  on  the  sui'face,  are  appearances  indicative  of  the 
fatty  degeneration  of  the  retina,  characteristic  of  the 
existence  of  Bright's  disease  of  the  kidneys.  (Fig.  18.) 
_  Dull  cUfi'used  opacity  of  the  papilla  and  retina,  extend- 
ing m  the  dii-ection  of  some  of  the  large  vessels,  and 
around  the  macula  lutea ;  the  veins  that  are  visible 
large,  the  arteries,  smaU;  or,  what  eventuaUy  occurs' 
both  sets  of  vessels,  along  with  the  retina,  atrophic, 
buch  are  the  appearances  met  with  in  cases  of  syphilitic 
retmitis.  ''^ 

A  pale  tint  of  the  fundus— the  retinal  veins,  though 
large  and  tortuous,  especially  pale— points  of  extravasa- 
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tion  pale-tho  papiUa  palo  with  streaks  of  retinal  opacity 
oxteAding  from  it-spotB  of  opacity  m  the  region  o  the 
macnla  kitea.  Such  are  appearances  described  by  Dr. 
Eibreich  as  characteristic  of  what  ho  caUs  kulcaenac 
rdiidtis. 


Fig.  18. 


With  pigment  deposits,  xnc  oi  x  Liebreich  to 

or  triangular  in  shape  ;  the  vessels  small  and  m  aavanc 
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cases  obliterated ;  the  choroid  somotimos  shining  tkrough 
in  a  morbid  state. 

This  affection  of  the  retina  does  not  at  first  affect  the 
centre,  so  that  the  sight  may  be  still  good  for  the  middle 
of  the  field.  In  consequence  of  contraction  of  the  field, 
the  patient  finds  it  more  easy  to  read  small  print  than 
large,  as  he  can  take  in  more  words  of  small  i^rint  at  one 
time. 

Whitish  opacity  of  the  retina  in  the  coui'se  of  the  great 
vessels,  aU  of  which  are  quite  distinct  at  the  surface.  The 
<  opacity  extending  insensibly  over  the  papiLLa  so  as  to  render 
it  scarcely  distinguishable  except  by  the  position  of  the 
:  point  of  radiation  of  the  retinal  vessels.  Irregular  pigmen- 
tation of  the  choroid  shining  thi-ough  the  unaffected  part 
of  the  retina.  Such  appearances  indicate  clioroklo-retinitis. 

Choroid— The  choroid  may  be  found  the  seat  of  in- 
flammatory congestion  in  various  degrees,  of  different 
kinds  of  exudation,  and  of  degeneration  and  atrophy. 
The  pigmentation  is  often  altered  both  in  respect  to 
the  cells  of  the  pigment  membrane  and  those  of  the 
sti-oma  of  the  choroid  itself.  The  pigment  membrane 
being  broken  up  and  the  stromatic  pigment  increased, 
the  larger  choroidal  vessels  ai-e  seen  at  the  place  with  dark 
intervening  spaces. 

In  inflammation  of  the  choroid,  the  fundus  of  the  eye 
!may  appear  dark  red  like  a  much  inflamed  conjunctiva. 

The_  aspects  under  which  the  exudation  presents  itself 
are  chiefly  : —  « 

"White  patches  behind  the  retinal  vessels  disseminated 
oyer  the  fundus  of  the  eye,  interspersed  with  spots  of 
pigment,  as  in  disseminated  choroiditis. 

Small  white  patches,  but  more  numerous  and  without 
any  tendency  to  coalesce,  as  ia  syi^hiLitic  choroiditis.  In 
such  cases  there  may  be  a  shi-unken  state  of  the  papilla 
and  small  size  or  obliteration  of  the  vessels  emerging  from 
it  indicative  of  atrophy  of  the  retina  and  optic  nerve! 

A  cu-cumscribed  elevated  patch  of  whiteness  with  retinal 
vessels  over  it. 

Separation  of  the  retina  from  the  choroid  hj  serous  effusion 
betiveen  the  tiuo  membranes.— li  the  fluid  be  clear  and 
colourless,  the  retiaa,  which  is  pushed  forward,  and  un- 
lulatmg,  m  the  viti-eous  humoui-  dissolved  and  diminished 
in  quantity  IS  recognised  by  the  white  contours  of  the 
:olds  mto  which  it  is  thi'own,  and  the  dark-coloui'ed  veins 
30ui-smg  on  its  sui-face.    If  the  efiiised  fluid  be  opaque 
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tho  rctma  appears  of  a  bluish  gray.  It  is  tho  lower  l^f 
of  1 10  rotina  wldch  is  niost  commonly  fouud  detaclied. 
Jn  ro  advanced  cases  the  detachment  extends  upwaids 
on  either  side  of  the  papilla.  The  mner 
of  the  retina  remam  longer  unallected. ,  J,^^,^^';^"'  .^'fg 
may  be  still  possessed  by  the  undetached  poi-tion  ot  the 

retina.  If.) 


Fig.  19.    (From  Jiiger.) 
a.  The  bulging  retina,    b  h.  Deposits  of  pigment. 

The  yellowish  reflection  fi.om  ^^^^^^ZI^^^^^^^^ 
unassisted  eye  of  the  observer   m  houses  wto  ^^^^ 

been  named  aviaurohc  '^^f  «  .^^^^'/'jS'of  the  choroid 
gelatinous  exudation  on  the  inner  sui-iace  oi  m 

pushing  the  retina  foi-wards  sharplv  de- 

^  Tmiwv^s  at  the  hottom  of  the  J^'t^e  4-eous 

fined  yellow  tumom-  protmding  Such  is 

humoL  with  tl^v"^^wlfo^t^s^^^^^^^^^^^ 

an  appearance  which  calls  upon  ^he  s^^l^^tion  between 
to  decide  whether  it  is  owing  to  J^^^^^f  o,  encepha- 
the  sclerotica  and  choroid  or  to  tubercuio 
loid  deposit  in  the  choroid  itsell. 

Encephaloid  tiunoui-  is  of  most 
common  occui-rence  in  infants  or  veiy 
young  childi-en.  As  it  mcreases  m 
Le  and  advances  forward  it  become, 
an  obiect  for  examination  by  oblupie  F.o.  20. 
illumination,  and  appears  as  a  yeumv  evcbaU 
'  tumour  with  vessels  i™inmg   oAei  n. 

becomes  more  and  more  distended,  hard,  an  i 
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The  luipil  is  at  an  early  period  iniifli  dilated,  and  the  iris 
becomes  pressed  forwaixl.  Hy  the  pressiu'e  of  the  tumoui' 
on  the  leus  this  becomes  opaque,  and  the  case  is  no  longer 
one  for  ophthalmoscopical  exjjloration. 

Tiimoms  from  tuberculous  deposit  in  the  choroid  are 
jusuallj'  met  "nith  in  chHtken  a  little  older  than  those  in 
whom  encephaloid  occurs. 

Tumour  from  exudation  between  the  sclerotica  and 
choroid,  which  is  rare,  has  been  found  chiefly  in  grown- 
up persons. 

Cysticercus  ceUidosce  iehind  the  retina.- — The  aj^pearance 
which  has  been  observed  at  the  bottom  of  the  eye  in  such  a 
oase  is  that  of  a  greenish-gi-ay  cyst,  over  which  retinal 
vessels  ramify,  and  in  the  interior  of  which  is  seen,  near 
',ts  periphery,  a  second  very  delicate  round  contour,  that 
of  the  vesicular  tail;  and  towards  the  centre  an  opaque 
yello-^'ish  spot,  which,  dui-ing  the  movements  of  the 
animal,  is  recognised  as  the  neck  and  head.    The  move- 
ments consist  in  an  undtdatory  contraction  and  dilatation 
t)f  the  vesicle,  in  which  it  loses  its  regular  form,  and  the 
lead  alternately  appears  more  distinctly  or  more  in- 
listuictly;  at  other  times,  in  beudings  of  the  neck  and 
aead.    The  hydatid,   it  has   been  found,  may  break 
;hrough  the  retina,  and  come  to  lie  in  the  vitreous 
lumoiu'.    Here  it  is  at  first  distinctly  recognised ;  not 
inly  the  head,  which  is  now  retracted,  now  protruded, 
mt  also  the  suckers  are  seen.    Eventually,  however, 
)pacity  of  the  hj'aloid,  and  formation  of  false  mem- 
branes around  it  supervening,  fm-ther  observation  is 
irevented. 

Exposed  sclerotica. —White  patches  at  the  bottom  of  the 
lye  may  be  owing  to  the  sclerotica  being  exposed  in  con- 
equence  of  a,trophy  or  laceration  of  the  choroid. 

An  officer  in  the  Crimea  was  struck  on  the  temple  by  a 
plmter  of  a  shell.  When  he  recovered  himself,  he  found 
le  was  bUnd  of  the  eye  on  the  corresponding  side.  On 
ixammation  of  the  fundus  of  the  eye  with  the  ophthal- 
Qoscope  after  his  return  to  England,  I  discovered  the 
rhite  sm-face  of  the  sclerotica  exposed  through  a  trans- 
•erse  laceration  of  both  the  retina  and  choroid.  The 
acerated  edges  were  redcUsh,  as  if  from  extravasated 
ilood.  About  a  year  after  that  they  were  found  to  be 
icatrised,  and  the  seat  of  pigment  deposits. 

In  posterior  sclerotic  staphyloma,  a  subjective  symptom 
t  which  IS  myopia,  the  characteristic  ophthalmoscopic 
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abearance,  we  shaU  see,  is  a  croscentic  patch  of  wjute- 
ness,  emLracing  in  its  concavity  the  papiUa,  usually  at 
the  temporal  and  lower  side.  This  appearance  is  owmg 
to  the  wHte  sclerotic  shining  thi-ough,  m  consequence  ot 
the  atrophied  condition  of  the  choroid  at  the  place. 
Sometimes  in  posterior  sclerotic  staphyloma  the  papilla 
optica  appears  of  an  oval  form,  partly  m  consequence  ot 
a  real  alteration  in  shape,  and  partly  m  consequence  ot 
its  having  become  so  displaced  as  to  be  seen  obhquely , 
the  alteration  in  shape  and  the  displacement  both  bemg 
the  effect  of  its  implication  in  the  staphylomatous  bulgmg. 
Under  such  cii'cumstances  the  crescentic  patch  ot  wmte 


Fig.  21. 


sclerotica  forming  with  the  oval  pap^a  ^  ^^^^^^^,^^3 
cular  outline  Hke  that  of  the  noi-ma  P^P^a  the  natoe 
of  the  case  is  liable  to  be  overlooked  on  a  ha^ty  exami 

"^SA?!iMorbid  states  discoverable  in 
vitreous  body  are  extravasations,  exudations,  opacibes 
S  the  form  of  fixed  spots,  or  of  undulatmg  "^embmneous 
l^ecLSfilaments,  of  the  most  different  si^e  and  form, 
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with  shcarp  or  indistinct  outline,  sparkling  cholesterine 
Cirystals,  supported  on  filaments  or  membraneous  sui-- 
faces.  Opaque  bodies  in  tbe  vitreous  look  black,  as  we 
have  seen  streaks  of  opacity  ia  tlie  lens  do. 

Objects  in  the  vitreous  body  being  in  front  of  the  focus 
of  the  dioptric  niedia  of  the  eye,  admit  of  being  seen  erect 
■without  the  assistance  of  a  concave  glass.  They  may 
even  be  examined  without  the  ophthalmoscope  by  oblique 
illumination,  and  with  the  help  of  a  convex  lens. 

Conical  cornea.    Suppose  a  case  of  conical  cornea  in 
which  the  defoi-mation  has  not  been  noticed  in  the 
ordinary  way,  and  in  which  an  ophthalmoscopical  exami- 
nation of  the  eye  is  had  recourse  to  ia  order  to  ascertain 
tf  there  is  any  morbid  condition  of  the  fundus  to  account 
for  the  defective  sight,  the  following  appearances  wild, 
according  to  Dr.  Bonders,  indicate  the  natui-e  of  the  case. 
La  the  mverted  image,  where  there  is  a  pretty  wide  pupil, 
we  have  a  view  of  a  rather  large  portion  of  the  fundus 
)culi;  the  image,  therefore,  of  one  part  or  other,  of 
Jie  papilla  optica  for  example,  remaias  in  the  field  of 
iision  both  on  moviag  the  head  of  the  obseiwer,  and 
m  shifting  the  lens  held  before  the  obseiwed  eye'.  At 
Bke  same  tune,  however,  the  rays,  which  proceed  from 
Oie  papilla  optica  and  strike  the  eye  of  the  observer,  pass 
iach  time  through  other  parts  of  the  cornea;  now  if  its 
!uryatui-e  is  nxegular,  the  result  is  that  the  focus  of  the 
japiUa  each  time  alters,  that  it  shortens  in  this  direction, 
ixtends  m  that ;  and,  moreover,  is  never  seen  distinctly 
a  its  integrity.    In  somewhat  higher  degi-ees,  too,  the 
ide  of  the  conical  projection  opposite  to  the  incidence  of 
he  hght  is  darker,  as  if  shaded. 

§  in.  STJBJECTIVE  EXAiriNATION-  OF  THE  EYE. 
1st.  Pain;  its  seat  and  character. 
Pain  in  and  around  the  eye,  of  various  kinds  and 
egrees  attends  many  diseases  of  that  organ,  especiaUy 
ae  ophthabnife.    It  is,  however,  not  a  constant  symp- 
)m;  cases  of  the  most  mtense  inflammation,  for  examiole 
re  met,  m  which  no  complaint  of  pain  is  made.  Sneak- 
ig  generally,  however-^  it  may  be  said  that  pain,  as  /a 
.reign  body  were  m  the  eye,  with  heat,  itchiness,  and 

T^^^l  i       ''^1^''  f  sometimes  p5n 

cross  the  forehead,  indicates  conjunctiyal  inflammatioi 
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.1  +iin  m-h\t   or  in  the  templei?, 
occurring  in  noctuiiial  Ff'^^l^'^^'  P^^"   Deep-seated  (lis- 

congestion  of  the  ^^l^^^^^,^'^' \\^';,t;Jthout  circumorLital 
tending  pain  m  the  eyebaU,  ^itt  o  witM 

or  tenTporal  pain,  or  Pj^^^^^.^^^mn^ati eye. 
head,  marks  postenor  mtemal  mtt^^^  neuralgia  of 

S^ch  V^f^^-^^lll^^^^^^  division  of  tlie 

some  one  of  the  brancnes  oi        i  s^miptoms  of 

The  common  sensibdity  ot  t  conj^ 
eyelids,.  &c.,   o  the         ct  °f  ^^^^^^^^         the  patient 
found  impau-ed  oi  lost.  J"        ■      q,,  formication,  or 
may  have  the  sensation  ot  cieepm^  dolorosa). 
may  actually  suffer  neuralgic  PJ^^ 
men  insensible  to  tlie  touch,  tne  eyes  | 

3rd  Intolerance  of  UgU,  or  phoiophoUa. 

Intolerance  of  ligbt,  in  SJ'^^^^^ 
,eiy  frequent  Bymptom  m  the  oPj^balmi  f,^^^^^ 
which  it  occui-s  most  ^^enseij  ^^^^ 
mia  of  cliildi-en.    ^f^'^l  tntr  the  head  of  the 
in  other  affections  ^tolerance  of  light  by 

?efeSbea^Sg"tient  has  been  above  (p.  2) 

noticed.  „   .  . 

4th.  State  of  visioJi. 

+o  flip  stite  of  vision,  it  is  necessary 
In  our  i^quu-ies  as  to  the  state  ot  VI  ^^^^^^ 

to  bear  in  mmd  t^^^^Jj^^^XTthe  4'^-^  a^a-^^^ 
depend-some,  I'^f     eorrespondence  in  the  dii-ec- 

^KmTvaSSs'  Sl:^^^^  and  some,  on 

SctS^ome  optic  -rvoas^^- 

ilfyopa— The  °^^J°he  gf'ht  ^-hen  complaint  is 
glasses  with  which  to  test  ^^-^^^^^^^t  be  seen  dis- 
Siade  that  objects  at  some  Jis^^^^^ 
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objects,  unless  they  be  rendered  divergent  by  the  inter- 
position of  a  concave  lens,  come  to  a  focus  before  roacbing 
tbe  retma,  and  the  objects  are  therefore  not  tiistinctly 
seen.  The  abnoi-maUy  increased  distance  of  the  retina 
behind  the  lens,  is,  especially  in  high  degrees  of  myopia 
owmg  to  bulging  out  of  the  back  of  the  eyeball  from 
posterior  sclerotic  staphyloma.    (See  p.  60.) 

It  is  sometimes  necessary  to  determine  whether  in  a 
given  case  there  be  shortsightedness  at  aU;  in  short 
whether  or  not  the  case  be  one  of  feigning.  ' 

AU  doubt  may  be  removed  if,  by  Ijphthalmoscopic 
exploration,  the  sui'geon  detects  the  existence  of  ijosterior 
sclerotic  staphyloma,  or  that  the  rays  of  light  reflected 
from  the  eye  while  under  the  influence  of  atropia,  enter 

A          ^  "^^^^^  °^  convergence.    (See  supra,  p.  40  ) 
Another  plan  is  to  try  whether  the  person  can  read 
mddle-sized  prmt  with  such  deep  concaves  as  Nos.  6  and 

jIju-      X    ff?  "°  ®°  short-sighted.    Eut  in 

iddition  to  this  test  it  may  be  useful  to  tiy  the  person 
urther  by  requestmg  him  to  read  now  with  concave, 
low  with  convex  glasses,  without  of  com-se  letting  him 
fcnow  the  cbfference,  and  noting  the  consistency  or  fncon- 
:istency  of  his  answers  to  the  question-how  he  sees  with 

Preshjopia  with  farsightedness. -The  surgeon  should 
lave  also  a  series  of  convex  glasses  with  whicli  to  test  the 
ight  when  the  complaint  is  that  in  reading  or  sewS  '  the 

nn  s  length,  as  m  presbyopia  with  farsightedness.  This 

2  nf  r  V  ""^^  *°  diminution  "or  loss  of  the 
ower  of  adjustmg  the  eye  for  near  objects-a  chance 
Inch  natui-ally  occiu-s  with  the  advance  of  life-the  eyS 
Sii?s7sorr^-°^^^^  P-Portioned,  ind 

When  with  the  advance  of  life,  a  person  who  ha^^ 
Iways  been  somewhat  myopic  or  short^hted,  Ifses  ?he 
ower  of  adjustmg  the  eye  for  distances,  5i  othei  woi-ds 

ThTulff T"'      '""l       ^^'^t^^tly  neither  so  neS 

3  he  used  to  do,  nor  perhaps  so  far  off    In  such  a  cnt^ 
mvex  glasses  will  _be_  required  for  reading  Sh  and 
mcave  glasses  for  viewing  distant  obiects  ' 
ffi/pjmetropia.-ln  some  cases  the  patimt  requii-es  the 
)lp  of  convex  glasses  to  see  even  distant  o]Zof^^Z;li 
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tropia,  and  Which  is  the  -v--iXt;4?allSSnBS 
seated  at  too  short  a  .^^^'^  ^^Vof  Hght  from  near 
so  that  not  only  the  ^^^X  *^-avrfrom  distant  objects 
objects,  but  even  the  paiaUel  aa^from^  ^^^^^ 

tend  to  come  to  a  tocus  oni>      intenoosition  of  a  convex 
fost  rendered  convergent  by  the  mtexij^^  ^ratus, 
lens.    Bygreatexertmnofth^^^^^^^  ^ 
even  rays  of  hght  ^om  Ma      j        ^^^^^^^^  cannot 

brought  to  foci  on  ^^^^^.^^"'Ve  adjustment  feils  from 
n^nalLv  be  kept  up  long.     xne  auju= 

Stigul,  and  thl  sight  — -^fapparatus,  the  eyes 

^  thus  exerting  the  near  adjustmg  1 1  ^^^^ 
are  at  the  same  tme  much  conveige^^  ^^^^^ 

hyi^ei-metropia  the  P^^f^^^^  tment^    In  reading, 

gjiduate  the  convergence  and  adjustm 

for  instance,  he  co^^^^^S^^nhS  the  book  requii-es  to  be 
adjustment  to  such  a  degree  that  th^^^       ^  ^^^^ 

held  quite  close  ^^^^^^  .'JS'^f  hyrei-mete^^^^  con- 
affected  with  myopia  mstead  01  nji  I 

verse  condition  of  sight.  ^  ^^^ch  the  book  is '1 

In  consequence  of       ^^^J^^an  be  fixed  on  it;  the  f 
held  to  the  eyes,  one  of  ^^em  only  can        ^.^^^^^^g  the  , 

other  squints  mwar<^.  ^^''l^/^^JtJeni  with  gi-ea  i 
excessive  exertion  of         n^i      J     ^^^^  ^o  read  at  f 


tendency  to  squint.  ^j^^se  one  eye  is 

Patients  are  sometimes  met  ^    ^  gentleman 

myopic  and  the  "JterJi^'SStTSiother^^  conver- 
thVaffected  ^^J^Sr  geKai  i^«ed  his  myopic  eye 
gent  squint.  .^^^^  ^^'T^^^f^etropic  eye  for  lookmg  about 
for  reading  with,  ^l^^^^^^This  myopic  eye  for  both 
^vith.  The  latter  gentlem^^^  ^as  lost  from  serous  effasion 
Eposes,  until  the  sight  of  iW^^^^  ^th 

tet^een  the  choroid  and  '^gj^^'I^.^e^ti-opic  eye  became 
suitable  convex  glasses  ^sJ^JT^i^^  _ 
available  for  reading  as  well  as  woK^o  ^^^^^  ^ 

^  Ven,  with  the  a^T^-^^^f  J^^^^^  distinctly  at  any 
lost,  the  hypermetropic  eye  cann  undergone 

distance,  but  i-eq^-^!.'Xct  convex  glasses  of  a  lower 
^^t^fof  ^:Jng  ^rt^  objS;  ani  convex  glasses  of 
rSefpowerfo^-i^adi^^^^  of  sight.among 

,o^r;rnratdtv»-  ^>  ^hat  though  m  com- 
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mencing  to  read  or  sew  the  sight  is  quite  distinct,  the 
eyes  become  fatigued  in  a  few  minutes,  and  everything 
appears  confused  {asthenopia).  In  such  a  case,  convex 
glasses  enable  the  person  to  exercise  vision  on  near-  objects 
"without  fatigue. 

The  vision  for  distant  objects  is  usually  not  complained 
of.  Eyes  which  suffer  in  this  manner  have  the  hypenne- 
tropic  confoimation,  and  the  asthenopia  is  owing  to  the 
weakness  of  the  adjusting  apparatus. 

One  foi-m  of  asthenopia,  however,  depends  merely  on 
inability  to  maintain  the  eyes  converged  in  consequence  of 
weakness  of  the  internal  recti  muscles. 

Astigmatism. — The  sui-geon  should  also  have  a  series  of 
cyLindiical  lenses— both  convex  and  concave— to  test  the 
sight  for  astigmatism.  This,  in  its  most  ordinary  form,  con- 
sists in  the  eye  seeing  horizontal  lines  distinctly  at  a 
nearer  distance  than  vertical  Hues,  so  that  in  looking  at  a 
watch  with  Eoman  numerals,  for  example,  the  person 

sees  the      and  the  Q  more  distinctly  than  the  XII  and 

the  VI,  whilst  at  a  farther  distance  he  sees  the  XII  and 
the  VI  more  distinctly.  If  the  astigmatism  be  slight, 
vision  is  not  materially  disturbed,  but  if  it  be  in  any  great 
legree,  the  indistinctness  of  sight  is  so  great  as  to  require 
the  help  of  cyhndiical  glasses. 

A  concave  cylindrical  glass  of  suitable  power,  with  its 
I  xis  horizontal,  held  before  the  eye,  will  enable  the  person 

"  see  the  M  and  the  Q  distinctly  at  the  same  distance  as 
10  naturally  sees  the  XH  and  the  VI,  so  that  he  will  now 
)o  able  to  see  the  figures  on  the  face  of  the  watch  equally 
listinctly  aU  round. 

A  convex  cylindrical  lens  of  suitable  power,  on  the 
'ther  hand,  with  its  axis  vertical,  wiU  enable  the  person 
'»  see  the  XII  and  the  VI  distinctly  at  the  same  distance 
he  natiu-aUy  sees  the  N  and  the  H ,  so  that  he  wUl 

w  be  able  to  see  the  figures  on  the  face  of  the  watch 
I  (|uaUy  distinctly  all  round. 

Professor  Stokes  has  invented  an  instrument  for  testing 
lio  degi-ee  of  astigmatism  with  which  the  eyes  may  be 
I  footed  without  the  necessity  of  having  at  hand  a  whole 
i  -nes  ot  cyhndi'ical  lenses. 

The  foUowing  is  Professor  Stokes'  description  of  the 
.  .dtiiiinent : — 
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If  two  piano-cylindrical  lenses  of  equal  radius  one 
concaYl  and  the  Jther  convex,  be  fixed,  one  hi  the  M 
the  other  in  the  hody  of  a  small  round  box,  with  a 

wliPTi  the  axes  of  the  suifaces  are  parallel,   ana  oy 

fte  m4nnediatepo,>bon,^sto^  ^LS's-haTing  been 
KSS'elWSr^i  a^.  ^^^^^^^ 

'K^  toed  Sugh  ^8  position  to  neaily.an 

fotrnd  by  trial  aa  betore.  maftcmaHcal 
iflnecu-ole,        JJ^f  ^toiST  ines,  diawn  in  all 

SSSSpinStfomsalsoa^oo^^^^^^ 
W-!e<im  M  ''^"'"Z  tie  dcTOO  ot  distinctness  ot 

Yision,"    Utrecht,  1862. 
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at  wMch  objects  of  known  size  and  form  can  be  distin- 
gxiisbed.  Visual  angles  are  determined  by  measm-ing  the 
exti'eme  distance  at  which  objects  of  deiinite  size,  such  as 
letters,  can  be  recognised,  or  by  measui-ing  the  size  of  the 
objects  which  can  be  distinguished  when  placed  at  a 
definite  distance,  say  one  foot. 

The  following  sizes  of  letters  correspond  suflBciently 

[nearly  to  those  given  by  Dr.  Snellen,  as  seen  by  a  normal 
eyeat  an  angle  of  five  minutes  (5')  from  the  distance  in  feet, 
indicated  by  the  numbers  marked  over  them  respectively. 
If  a  person  sees  No.  I.  at  one  foot.  No.  II.  at  two  feet, 
and  cannot  see  No.  XX.  at  twenty  feet  distance,  myopia 
exists.  If,  on  the  conteary,  he  sees  No.  XX.  at  twenty  feet, 
and  does  not  see  No.  I.  at  the  distance  of  one  foot,  the  nearest 
pomt  of  vision  Kes  at  more  than  one  foot  fi-om  the  eye. 

The  degree  of  acuteness  of  vision  (V)  is  expressed  by 
fthe  relation  of  the  distance  at  which  the  letter  is  actually 
seen  [d],  to  that  at  which  the  letter  is  apparent  at  an 
kngle  of  five  nunutes  (D,  the  distance  in  feet  marked  over 
bhe  letters)  by  a  normal  eye  : — 

V  =  ^ 
D 

Cf  d  and  D  be  found  equal,  and  No.  XX.  be  thus  visible 
at  a  distance  of  twenty  feet,  then  test-letters  =  m  =  i  ■ 
m  other  words,  there  is  normal  acuteness  of  sight.  If  on 
uhe  contrary  d  be  less  than  D,  and  if  No.  XX.  is  visible 
snly  at  ten  feet,  No.  X.  only  at  two,  and  No.  V.  only  at 
S-el  ""^^^^  ^""^  ^^""^  expressed  respec- 

V  =  f  =  r  ■ 

Y  =  i° 

I  may  sometimes  be  gi-eater  than  D,  and  No.  XX.  be 
ihus  visible  at  a  greater  distance  than  twenty  feet.  "  In 
nich  a  case,  vision  is  more  acute  than  the  normal  ran^-e. 

Perfect  acuteness  of  vision  occui-s  only  with  exact 
kccommodation  for  the  given  distance. 

Since  the  distinctness  of  vision  within  the  limits  of 
iccommodation  is  necessarily  the  same  for  every  number 
t  foUows  that  experiments  with  letters  of  difi'erent  sizes' 
■laced  at  appropriate  distances,  supply  a  test  of  the  accu- 
acy  of  the  patient's  statements,  and  msui-e  the  detection 
issembl?-— *°  aimulate,  exaggerate,  or 

P  2 


3  TEST-LETTEKS. 


I. 

.     p     I     I     T     .     b     d     f     h      k     0  1 
II. 


III. 

IV. 

VZBDFHK0SUYA4 
V. 

iUYACEGLNPRTS 
VI. 

NPRTVZBDFHK06 

VII. 

FHKOSUY ACEGL7 

VIII.  *^ 

CEGLNPRTVZBDS^ 
VZBDFHKO  10 

"^11 

IUYACEG12 
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XV. 


NPRTVSB16 


XX. 


UYAE  G 


In  amUijopia,  or  defective  sight  from  affection  of  the 
!  optic  nervous  apparatus,  although  neither  distant  nor 
near  objects  are  seen  distinctly,  the  latter  may  be  seen 
better  than  the  former,  because  they  are  seen  larger,  just 
as  in  bad  light  we  can  see  large  print  better  than  small. 
Such  a  case,  which  may  be  called  nervous  shortsighted- 
ness, must  be  distinguished  fi^om  true  or  optical  short- 
sightedness. In  nervous  shortsightedness  the  sight  Avill 
:probably  be  improved,  not  by  a  concave,  but  by  a  convex 
glass,  which  magnifies  the  object. 

"When  a  young  person,  though  he  does  not  see  near 
objects  very  distinctly,  complains  chiefly  that  he  cannot 
eee  distant  objects  well ;  and  if  on  trial  it  is  found  that 
the  sight  is  not  assisted  by  concave  glasses,  an  examina- 
tion of  the  form  of  the  cornea,  whether  it  be  conical,  and 
iof  the  state  of  the  lens,  whether  its  transparency  be  im- 
|paired,  should  be  instituted. 

In  conical  cornea,  which  constitutes  a  different  fonn  of 
itigmatism  from  that  above  noticed,  the  sight  is  short 
tend  is,  m  an  early  stage,  assisted  by  a  concave  lens,  but 
fthe  rays  of  hght  not  being  aU  brought  to  one  focus  on 
the  retma,  it  is  at  the  same  time  very  confused  In  a 
case  of  opacity  of  the  lens,  referred  to  as  being  likely  to 
be  the  cause  of  the  apparent  shortsightedness,  the  sight 
lior  near  objects  is  somewhat  improved  by  a  convex  glass 
jbecause  the  objects  are  thereby  magnified. 

Mydriasis.— In  a  case  of  indistinctness  of  sight  with 
;he  pupd  gi-eatly  dilated,  the  patient  should  be  requested 
;o  look  through  a  small  apertui-e  made  with  a  thick  pin 
m  a  card  or  an  mstrument  kept  for  the  pui-pose,  such  as  is 
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represented  in  Figui-e  22.  If  objects  axe  tten  seen  dis- 
ZIZ  tHe  case  if  one  of  sin^ple  m,cZn«.«  the  eye  bemg 
probably  at  the  same  time  m  its  lowest  state  oi  i^ha^tive 
adjustment.  In  sucb  a  case  a  convex  lens  will  enable  the 

nrloX'tl-ongb  a  small  apeiiuxe  the  c^c^^^^ 
rential  rays  of  the  cones  of  bgbt  are  cut  off.  The  centiai 
Sys  aloni  enteiing  the  eye,  and  passmg  thiough  the 


of  camera.  ^  aperture  for 

Bonders'  stenopceic  «2'i?f  "^«^--T.^^®^f!?  t]ie  instrument 

media.    The  distm-bance  of  ^f^*  "^^^^^  toTe  reflecti^^ 
ders  considers  to  be  ^P^g.^^f^  ^^^^So  tbe 
or  absorption  of  a  '^^J^^^^        Hence  ex- 

tbe  Ugbt  passmg  thi-ougb  tbe  ^each  tbem, 

elusion  of  the  light  ^"^^S  S^^^^^ 

increases  the  distmctness  of  the  images.  ±m^ 

by  looking  through  a  s??'^  ^^i^n  more  than  is 

In  order  not  to  limit  the  ^eid  ot  ^^^^  possible 
necessaiT,  the  opemng  ^^^^  ^  ^ 

to  the  eye.  It  may,  m  S-^,^^?  j^^^^^n  of  Se  refracting 
the  si^e  of  the  clearest  part  of  t^e  poition  o  ^^^^^^^^^ 

sui'faco  correspondmg  to  the  P^P^^;  ^.^j    ^j.  ^Ut- 

according  to  cuxumstauces,  be  rouna,  o^ai, 
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like.  Earely  mil  its  diameter  requii-e  to  be  less  than 
one-twentietli  of  an  inch.;  often  it  may  amount  to  as 
much  as  one-tenth  or  one-eighth  of  an  inch. 

The  apparatus  with  -which  Dr.  D.  tests  the  eye  in 
order  to  determine  the  particular  form  and  size  of  aper- 
ture which  will  be  required,  consists  of  a  very  short 
cylinder,  having  a  funnel  opening  at  the  end  next  the 

j  eye,  and  provided  at  the  other  with  a  diaphragm,  in 
which  there  ai-e  several  apertui-es  of  different  sizes, 
capable  of  being  tui-ned  round,  until  the  proper  sized 
aperture  is  found ;  or,  in.  which  there  is  a  slit,  capable  of 
being  widened  or  narrowed  at  pleasure. 

Diijlopia  luith  two  eyes. — ^When  complaiat  is  made  that 
objects  are  seen  double  {diplopia),  it  is  necessary  to  ascer- 
tain whether  the  two  images  are  seen  only  when  both 
eyes  are  open.    In  this  case  the  double  vision  depends  on 

:  misdii-ection  of  the  two  eyes.    Misdirection  of  the  two 

1  eyes  is  objectively  evident  if  owing  to  want  of  hannony 
in  the  action  of  any  of  the  recti  muscles,  but  is  not  so 
when_  owing  to  abnormal  action  of  the  oblique  muscles. 
In  this  case  the  misdii-ection  consists  in  loss  of  parallelism 
of  the  vertical  and  horizontal  diameters  of  the  eyeballs. 

Polyopia  with  a  single  eye.— To  a  single  eye  objects  may 
appear  not  double  merely,  but  manifold,  as  if  several 
were  overlapping  each  other.  This  defect  is  noticed  most 
when  the  adjusting  power  of  the  eye  comes  to  fail,  and  the 
object  IS  seen  out  of  focus.  That  the  case  is  of  this  nature 
will  be  shown  if  the  object  is  seen  single  with  the  help  of 
a  concave  or  convex  glass,  according  to  its  distance,  and 
according  as  the  patient  is  near  or  farsighted— that  is, 
supposmg  the  patient's  eye  be  free  from  astigmatism. 
_  Mmca:  volitantes.—Ajo.  appearance  of  motes  or  flies  float- 

:mg  m  the  field  of  vision  {muscce  volitantes)  is  owing  to  the 
shadows  of  minute  objects  on  or  in  the  eyes,  usually  in 
the  viti-eous  body  close  in  fi-ont  of  the  retina,  and  is  to  be 
distmgiushed  from  the  appearance  of  flashes  and  scintilla- 
tions of  light  {photopsij),  which  is  owing  to  irritation  of 
some  part  of  the  optic  nervous  apparatus. 

That  muscEe  volitantes  are  owing  to  the  shadows  of 
inunute  objects  natiii-ally  existing  in  the  eyes,  is  proved 
by  the  fact  that  any  one  may  see  them  by  looking  thi'ough 
a  smaU  apertm-e  at  the  clear  sky.  Theii-  troublesome 
appearance  is  often  owing  to  over-sensitiveness  of  the 

■retma  fi-om  disordered  liver  and  stomach. 

We  have  seen,  however,  that  in  morbid  states  of  the 
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vitreous  humour,  membraneous  and  filamentous  slireds 
seen  with  the  ophthabnoscope  floatmg  m  the  vitreoiLS 
humour-.  The  shadows  of  such  objects  give  rise  to  an 
appearance  of  muscco  yolitantes  in  an  exaggerated  degiee 
Daltonis7ri,  or  defective  perception  oj  cotoMr.-Cases  o«,ur 
in  which  persons  are  unable,  m  difierent  degrees,  to  d^-  , 
tinjuish  certain  colours,  their-  sigh    in  other  respects 

beiig  unimpaii-ed.    Mi-.  Dalton,  tt'L^^'^/'^^^^^  t  1  the 
micat  philosopher,  who  was  so  affected,  wi'ote  on  the 
mibipct  •  hence  the  name,  Daltomsn. 
'"Sic  defects  of  sigU.-^.n  it  l^as  W  asce^ 
tained  by  objective  exploration  of  the  eyes  that  dimness 
of  Sght  does  not  depend  on  opacity  of  the  cornea  or  lens 
?oi  by  the  tests  abJve  described,  on  defective  adjustment, 
?hen  there  is  reason  to  fear  an  amaui-otic  affection,  de- 
pending on  disease  of  the  retina,  optic  nerve,  or  bram. 
^  Aortic  defect  of  sight  presents  itself  m  the  vanous 
de^i^erand  forms  of  hemio'py,  nightUindness  arnbhjopy 
tTLTLaurosis,  &c.   Whether  the  cause  of  amaur^s^ 
^.^iis  seat  m  the  eyebaU  or  withm  the  cramum  then 
felome  tie  question.^  Morbid  changes  in  the  retma,  it 
TaXeen  above  seen,  may  be  obsei-ved  ^J  ^^--^^^ 

ophthabnoscope.    If  none  ^^-^t^^^^^^.  J^^'^lXe  ^ 
disease  is  probably  mti-a-cramal  m  which  ca.e  there  may 
be  other  symptoms  of  affection  of  the  bram. 

Fixed  —.-Fixed  muscse  var-y  m  ^ri'';.'^^'ome 
fonn.  At  fii-st  semi-ti-ansparent,  they  aftei-^ai<i-.^^com6 
blS   or  at  least  dai-k.    They  appear-  m  readmg  bke 

"^S—n^:- owing  to  sensible  spots  of  the 
r-n  TTiA  cputre  of  the  retina  is  sometimes  the  part 
A  S  ti?™^^^^^  seen  is  ^^^^^^^^0^. 
the  middle  of  the  c.f  vrsi^;^  tl^l^^Mbdo  abound 
candle  is,  perhaps,  invisible,  wJuist  tne  u^uu  u 

on  an  object,  such  as  a  cross  chalhed  on  the  ccn^e  o^ 
black  board  at  the  d  stance      ^^^^f^  S^^ererdK 
move  the  piece  of  chalk  J 

tions  fi-om  the  periphery  to^a^d.  the      JJJ^^^  .1  ^^^^ 
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sees  it  indistinctly,  and  where  he  ceases  to  distinguish  it 
at  all.  By  noting  down  those  where  the  object  becomes 
indistinct  or  iavisible,  we  may  ti'ace  the  limits  of  the 
visual  field. 

If  it  be  desired  to  give  greater  precision  to  this  explo- 
ration of  the  field  of  view,  the  board  is  to  be  divided  into 
a  certain  number  of  equal-sized  square  compartments. 

It  is  necessaiy  to  repeat  the  experiment  several  times, 
in  order  to  correct  the  resiilts  of  one  experiment  by  those 
of  another,  varying  the  direction  fi'om  the  visual  axis  and 
the  distance  of  the  objects. 

When  we  thus  detect  well-marked  alterations  in  the 
distinctness  of  the  sight,  we  acquire  the  important  know- 
ledge of  the  state  of  the  degi-ee  of  sensibihty  or  insensi- 
bility of  the  retina  iu  the  diflFerent  regions  of  its  sui-face. 
Of  course  it  is  to  be  remembered,  that  if  a  dark  place  in 
the  field  appears  to  the  right,  it  is  the  left  side  of  the 
retina  which  is  affected,  and  vice  versa, 

Pho&plienes. — The  sensation  of  light  may  be  called  forth 
by  impressions  on  our  eyes  made  by  other  external  agents 
besides  that  which  is  specially  called  light.  Thus  every- 
one knows  that  if  we  press  on  the  eyebaU  as  far  back  as 
possible,  in  the  dark,  we  see  a  huninous  spectrum  before 
the  eye,  but  on  the  side  opposite  to  the  spot  where  the 
pressure  is  applied — the  side  where  the  object  whence  the 
rays  of  light  proceeded  would  have  been,  had  the  im- 
pression at  the  same  part  of  the  retina  been  made  by 
light.  From  this  mechanical  impression  on  the  retina  no 
other  sensation  but  that  of  light  results ;  and  if  it  were 
possible  to  apply  more  defined  pressure  on  the  retina,  we 
should  no  doubt  see  a  correspondingly  more  defined  spec- 
trum, as  we  indeed  sometimes  do,  of  the  bloodvessels  of 
the  retina,  when  in  consequence  of  tmdue  congestion  of 
blood  in  them,  they  cause  pressure  on  that  expansion  of 
the  optic  nerve. 

This  production  of  a  spectrum  of  light  by  pressiire  on 
the  eye-ball,  has  been  recommended  imder  the  above 
name  of  phosphenes,*  by  Dr.  Sen-es  d'Uzes,  as  a  means 
of  testing  the  degree  of  sensibility  of  the  retina  in  cases  of 
catai-act,  closed  pupil,  and  the  like,  in  which  it  is  desirable 
to  be  assured  of  the  integrity  of  the  retina  before  ope- 
rating. In  the  cases  mentioned,  in  which  the  blindness 
is  OMdng  merely  to  the  non-access  of  light  to  the  retina. 


*  <i>'^s,  light  J  and  (paivai,  I  make  appear. 
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and  not  to  any  impairment  of  the  sensibility  of  that 

nervous  expansion,  pressui'o  on  the  eyebaU  excites  spectra 
of  unimpaired  distinctness;  whereas,  if  the  retma  be  at 
the  same  time  diseased,  as  in  amaui'osLS,  glaucoma  and 
the  like,  the  spectra  are  either  faint,  or  not  produced  at  aU, 
indicating  that  the  visual  sensibility  is  impau'cd  or  lost. 

As  a  means  towards  the  methodical  employment  of  the 
test,  M.  Seii-es  distinguishes  four  phosphenes,  which  tie 
denominates  from  the  points  of  the  eyeball  where  the  pres- 
sure producing  them  is  exerted.  The /roftfai  phosphene  is 
produced  by  pressure  on  the  upper  part  of  the  eyebaU, 
ind  appears  towards  the  cheek.    The  j»^a?  phosphene  is 
produced  by  pressure  on  the  lower  part  of  the  eyebaU 
and  appears  towards  the  middle  of  the  orbital  arch.  The 
temporal  vhosvhene  is  produced      P^f  ^i',^^*^^^^^^^ 
poml  side  of  the  eyebaU,  and  appears  towards  the  loot  of 
the  nose.    The  nasal  phosphene  is  produced  by  P^es^nre 
on  the  nasal  side  of  the  eyebaU,  and  appears  towards  the 

^"""Liiermediate  phosphenes  are  produced  by  pressure  on 
intermediate  pai-ts  of  the  eyebaU.  j  w 

The  pressiie  is  applied  thi-ough  the  closed  eyeMs,  by 
means  of  the  point  of  the  Httle  finger  or  the  round  end  of 

^  S  different  phosphenes  above  named  have  not  aU  the 
same  degree  of  luminous  intensity  1^  respect  to  t^ 
intensity  they  may  be  classed  as  follows  —the  iiontai 
SioTphJne  is  the  most  biiUiant,-after  it  the  temporal,- 
&henasal,-lastlythejupl,whichisth^^^^^^^^ 

The  practical  deductions  di-awn  by  M.  Sen-es  fiom  this 
mode  of  exploration  are  as  foUows :— 

When  aU  the  phosphenes  ai-e  easUy  produced  it  is  to  be 
concluded  that  the  retina  has  preserved  f  ;ts  sen.ibih^^ 
If  aU  the  phosphenes  are  wantmg,  the  letma  is  |Uite 

insensible  In d  the  sight  fxtin^*.  T^^f  ^^ch 
restricted  field  in  the  centi-al  pai-t  of  the  retma,  to  which 
the  exploration  by  pressui-e  cannot  be  ^ade  to  leach^ 
When  the  phosphenes  are  mdistmct,  ot  altered  the 

7li«pn=iPd  at  the  point  correspondmg  to  the  place  wnere  mo 
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be  opacity  of  the  media  of  the  eye,  or  some  defect  in  the 
stateof  its  adjustment  sufficient  to  account  for  tlie  blindness. 

Fhotopsy. — As  along  with  loss  of  sensibility  of  the  skin 
to  external  impressions  there  may  be  neui'algic  pains,  so 
along  with  amam-otic  blindness  there  may  be  photopsy. 
This  fact  shows  that  the  observation  of  phosphenes  as  a 
means  of  testing  the  visual  sensibihty  of  the  retina  is  not 
to  be  much  depended  on.  But  even  if  it  were  tmst- 
worthy,  we  can  judge  much  better  of  the  visual  sensibihty 
of  the  retina  by  the  direct  action  of  light  through  the 
coats  of  the  eye,  and  by  objective  observation,  in  cases  of 
cataract  and  closed  pupil. 

Spectra  from  the  retention  of  impressions  on  the  retina,  and 
complementary  colours. — In  certain  morbid  states  of  the 
retina,  even  although  vision  be  much  impah-ed,  the  sensa- 
t  tion  remains  after  the  impression  a  much  longer  time 
t  than  natui-al ;  hence  arise  illusions  of  vision  from  the 
!  spectrum  and  complementary  colotu's.    In  such  a  case, 
iif  the  person,  after  his  eye  has  rested  on  some  small 
I  and  near  object — the  tassel  of  a  bhnd,  for  example — 
:  should  accidentally  look  towards  the  sky,  he  will  there 
see  projected  an  image  of  it  magnified  and  of  a  reverse 
I  tint  or  colour- ;  but,  not  aware  of  the  cause,  he  may  be 
:  STii'prised  by  what  appears  to  him  a  gigantic  human  figure 
in  tiie  air. 

Phantasms. — Besides  the  subjective  sensations  of  pho- 
topsy, &c.,  and  which  are  owing  to  the  communication  to 
:  the  brain  of  a  change  of  state  of  the  nerves  of  the  senses 
concerned,  induced  by  a  cause  operating  within  them, 
there  is  another  class  of  subjective  sensations,  which  have 
their  origin  in  the  reaction  of  the  mind  on  the  senses.  To 
this  class  belong  phantasms. 

Phantasms  of  touch  are  exemplified  in  the  pains  of 
hypochondriacs.  In  regard  to  phantasms  of  hearing, 
people  sometunes  imagine  that  they  hear  not  only  sounds, 
but  spoken  words.  The  phantasms  of  vision  are  those, 
however,  which  have  attracted  most  interest.  Appear- 
ances as  if  of  various  objects — landscapes  and  figm-es,  for 
example,  even  walking  figures  —  present  themselves 
before  the  eyes.  Nay,  phantasms  of  both  hearing  and 
vision  may  occur-  together— the  human  figures  seen 
being,  at  the  same  time,  heard  talking.  In  the  celebrated 
case  of  Nicolai,  the  Berlin  bookseller,  the  phantasms 
were  at  first  seen  only,  but  after  a  time  they  were  heard 
also. 
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Phantasms  occui-ring  in  persons  of  strong  mind  and 
cultivated  inteUect  are  recognised  as  such,  ihis  was  me 
case -with  Nicolai,  rofeiTcd  to.  ^  i  •  i.  n  „+  ^-Ua-n 

In  the  case  of  persons  of  uncultivated  inteUect,  phan- 
tasms have,  no  doubt,  been  the  ""fe^,  «^  .^^^^ 
stories.    Whilst  in  persons  of  weak  f  ^l^^f 
wise  actuaUy  insane,  they  may  lead  to  hallucmations 
prompting  to  iasane  actions. 


Section  n.— The  Vamotjs  Foems  or  Local  Eemebies, 
™  THEiB  Mode  of  Application  to  the  Eyes 
OB,  Neighboukhood. 

1st.    Cold  applications. 

Cold  lotions.-GolA  spring  water  is  the  best  cold  lotion. 
It  is  allied  by  means  of  compresses  of  old  hnen  or  hnt, 
wWcS^d  I  broad  enough  to  extend  over  the  neigh^ 
Wing  parts  as  well  as  over  the  eye,  but  not  f  ^f  ^  f 
to  nresl  Unpleasantly.    When  once  commenced,  the  apph- 
cat  on  of  the  cold  lotion  requii-es  to  be  assiduously  kept 
up  as  long  as  is  necessary,  one  compress  as  soon  as  t 
bLmes  wim  being  replaced  by  another  just  taken^n 
r>f  +>iP  watpr     The  application  of  cold  is  also  sometimes 
lde  b7means  of  a's\nall  bladder  loosely  filled  with  ice 

CoSl^Lwl-This  consists  in  a  fine  stream  of  cdd 
Jng  S  allowed  to  play  on  the  closed  eye  -ig^ 
hmiriL  parts.  The  appHcation  may  be  contmued  lor 
aW  Ive^ol  ten  minutes  at  a  time.    There  ai-e  particular 

ItooXg  the  water  up  against  the  closed  eyehds 

Srv  coM.-In  the  weak  and  rheumy  eyes  ot  old  persons, 
find  ii  a  similar  state  remaining  after  an  attack  of  oph- 

mended. 
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2ncl.    Warm  applications. 

Warm  cataplasms  and  fomentations. — As  apiDlications  to 
tlie  eye,  fomentations  are  much,  more  convenient  and 
elegant  than  poultices.  Wai-m  water  simply  may  be  used 
for  the  purpose,  or  chamomile  decoction,  poppy  decoction, 
and  the  Kke.  The  application  is  made  by  means  of  com- 
presses over  which  oiled  sUk  is  laid.  WaiTu  cataplasms 
and  fomentations  should  never  be  allowed  to  become  cold 
on  the  eyes.  When  the  eye  is  to  be  bathed  simply  with 
water,  the  application  requires  only  to  be  made  occasion- 
ally, and  that  merely  for  a  period  of  a  few  minutes  at  a 
time.  After  that,  as  well  as  after  the  removal  of  warm 
cataplasms  or  compresses,  the  eyes  are  to  be  gently  dried 
with  a  soft  linen  cloth,  and  care  taken  that  they  be  not 
exposed  to  a  di-aught  of  aii-. 

Watery  vapours. — In  order  to  receive  watery  vapoui-s  on 
the  eyes,  the  patient  holds  his  face  over  a  vessel  contain- 
ing hot  water ;  a  cloth  being  thrown  over  all.  When  it  is 
wished  to  have  the  steam  play  more  directly  on  the  eye,  a 
funnel  is  inverted  over  a  small  basin,  and  the  tube  directed 
towards  the  eye  at  a  proper  distance.  After  tbe  applica- 
tion, the  face  and  eyeUds  are  to  be  well  dried,  and  ex- 
posure to  any  draught  of  air  carefully  avoided. 

3rd.    Medicated  vapours. 

Medicated  watery  vaiwurs.—hi  certain  cases,  the  hot 
water  is  mixed  with  some  aromatic  or  narcotic  substance, 
such  as  tinctui-e  of  opium,  tinctui^e  of  camphor,  compound 
tincture  of  camphor,  tincture  of  hyoscyamus,  or  of  bella- 
donna, in  the  proportion  of  a  teaspoonful  or  two  to  the 
cupful  of  hot  water  about  to  be  used  for  steaming. 

Dry  vjarmth  and  vapours  of  aromatic  or  narcotic  suh- 
fances.—Bixgs  of  aromatic  or  narcotic  herbs  hung  over  the 
ijyes  used  to  be  employed  partly  to  keep  up  dry  wannth, 
and  partly  for  the  sake  of  the  exhalations  they  give 
out.  The  bags  are  made  of  coarse  lawn  or  muslin 
washed  and  rubbed  soft.  Being  lightly  filled,  the  bag  is 
sewed  close,  and  then  quilted  at  different  places,  so  as  to 
keep  the  materials  equally  spread  out,  and  to'  prevent 
them  fiom  sinking  down.  The  bags  ought  to  be  made  as 
light  as  possible,  not  more  than  of  the  thickness  of  a 
finger,  and  about  the  size  of  a  playing-card.  They  are 
fixed  to  a  band  passed  round  the  forehead,  so  as  to  hano- 
free ;  they  ought  not  to  be  bound  over  the  eye.    The  bags 
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avo  wai-mcd  bcforo  being  appUed.     The  materials  for 
fimni  the  bagB  with,  arl  aromatic  species  (dxamoimle 
Cers,  sage,  "rosemary,  thyme,  &c.),  mixed  or  not  with 
shavings  of  camphor.     The  species  are  reduced  to  a 
coai^powder,  fi-om  wHch  aU  dust  is  to  be  separated  by  a 
deve     To  fiU  a  bag  of  the  size  above  indicated,  one  and 
a  haK  to  three  drachms  of  herbs,  flowers   &c.,  wiU  be 
reoSred.    When  camplior  is  the  only  active  substance 
empSyed,  cotton  wool  impregnated  with  it,  is  to  be  used 
fOT  Sg  the  bag.    The  impregnation  is  readdy  effected 
by  s^aSS- the  wool  in  strong  spirit  of  camphoi-  and  then 
aUo^Tit  to  dry  quickly  :  when  dry,  the  wool  is  teased  out. 

TTprh  baffs  are  not  now  much  used. 
»S%o«r._The  vapour  of  the  weaker  voMi^ 

fluids  is  applied  by  spreading  the  ^^'i  ^ 
^irrfice  and  aUowing  it  to  evaporate  near  the  eyfe.  iHus 
suitace,  ana  ^j^"'^^  ^  l^and,  and 

X  t:\o4;  the  cn^  is  te  be  applied  to 
eye,  which  will  thus  receive  the  vapour  as  it  rises. 
4th.    Anodyne  friction. 
Eriction  over  the  eyebrows  or  on  the  temples  with  some 
Jjiiction  ovei         J       mitigating  the  supra-orbital  or 
anodyne  IS  oft«^^^;^'XnXmany  internal  ophthabni^e. 

STu"tttoro?°lJbacco  is  »»etim,s  also 

useful :  g_Tahaci  fol.  concis.  3]  ft- 

Camphorse  pulv.  3j. 
Alcohol,  foi-t. 
Aq.  destiUat.  aa  sjv. 

Digere  per  dies  octo  et  cola. 
Sig.  5ft.-3ij-  to  be  used  at  a  tune. 

5th.    Collyria,  &c. 
The  word  CoUyxium,  as  at  present  understood,  means 
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an  eye-water,  but  fonnGi'ly  it  was  applied  to  any  medecine 
for  the  eyes,  wliatever  its  form.  Eecui-iing  partially  to 
the  origiual  and  wider  acceptation,  it  is  pui'posed  under 
this  head  to  treat  not  only  of  eye-waters,  but  also  eye- 
salyes  and  eye-powders.  The  skin  of  the  eyeHds,  and  the 
conjunctival  sm-face,  are  the  parts  of  the  eye  which, 
under  ordinaiy  cu-cumstances,  are  most  open  to  the  con- 
■  tact  of  remedies ;  the  derivative  lacrymal  passages,  though 
also  du-ectly,  are  less  easily  accessible.  Of  the  other 
parts  of  the  eye,  the  proper  substance  of  the  cornea,  when 
laid  bare  by  ulceration,  and  the  iiis  when  it  is  prolapsed 
I  in  consequence  of  a  wound  or  penetrating  ulcer  of  the 
cornea,  are  those  which  may  become  the  subject  of  the 
direct  action  of  medicinal  substances.  The  lacrymal  gland 
and  Meibomian  follicles  may  be  influenced  by  the  action 
[  of  coUyria  on  their  excretory  orifices.  Of  the  iaternal 
1  tunics,  the  ii-is  is  acted  on  by  the  external  application  of 
(belladonna,  &c.  _  The  others  are  also  affected  by  applica- 
;tionstothe  conjunctiva,  though  ia  general,  when  these 
;are  in-itatuig,  rather  injm-iously  than  beneficially. 

Of  late  years  glycerine  has  been  much  employed  as  an 
excipient  in  the  preparation  of  coUyi-ia.  In  its  pure  state 
glyceiine  mixes  perfectly  with  aU  medicaments  employed 
for  application  to  the  eyes,  dissolviag  some  and  holding 
others  in  suspension.  The  nitrate  of  silver  is  the  only 
exception,  as  it  becomes  decomposed. 

Glycerine  applied  to  the  edges  of  the  eyelids  by  means 
of  the  fingers  keeps  them  from  becoming  glued  together 
by  the  discharge,  which  it  dissolves,  and  thus  prevents 
the  formation  of  crusts.  If  crusts  ah-eady  exist,  glycerine 
rapidly  softens  them,  so  that  they  admit  of  being  readily 
removed. 

Glyceiine  heated  with  starch  forms  a  "  plasma,"  which 
constitutes  a  good  basis  for  eye  ointments. 

Eye-waters  and  drops  are  solutions  of  astringent,  stimu- 
lant, or  narcotic  substances,  or  of  all  combined.  Their 
state  of  concentration  regulates  the  mode  of  application, 
hence  the  division  into  eye-waters  properly  so  called,  and 
drops  for  the  eyes. 

Eye-ivaters  properly  so  called,  are  the  weaker  solutions 
land  are  used  to  bathe  the  eye  with  occasionally  in  the 
com'se  of  the  day.  The  fluid  is  to  be  put  into  a  cup  in 
sufficient  quantity  and  made  tepid.  The  patient,  holcHne 
his  head  over  the  vessel,  is  to  lave  his  eye  with  the  water 
by  means  of  a  piece  of  Hnt  or  soft  linen  rag;  and  after 
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swollen  and  cannot  be  opened   t  is  t^e  mBt<^  ^J^^^ 
the  eye-water  between  tte  eyeMs  atter  tnej 

own  eyes  from  receiymg  .^^  J^^^,°^,Xtbe  eyes  may 

'^r^^t^t^^^^^^^  of  the  lacrymal 

?o  di-op  it  into  the  mner  comei  o^^he  je 

there  a  short  time  so  .f ,  the  pnncta 

It  is  sometimes  also  "^lected  duectiy  tnro^  g  ]j,j^ctions 

and  canaHcnles  hy  ^^^^^f  ,t?  laciS  passages  from 
are  occasionally  thrown  mto  thejac^ 

the  opening  of  the  ^^f^^^^^^^^^^^  exiks,  ..hether  it 
external  openmg        ^^J^^^^^^g  bursting  of  an  abscess, 

lacrymal  passages. 

Examples  of  eye-waters  :-- 
B— BelladonnEB  extracti,  3ft. 

AquEB  purse,  sviij.  q 
Solye  et  per  hnteum  cola.  ^r, 

B—Atropiee  sulphatis,  gr.  j. 
AquEe,  5viij. 

6i,.lsIdatiYe  eye-water,  to  be  used  tepid. 

]3,__Alumrriis,  gr._xyi; 

^^loC'i'aauaopbthabnica. 
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R — Siilphatis  zinci,  gr.  xyj. 
Aquce  rosoe,  5viij. 
Acicli  sulph.  clilut.  gtt.  xvj. 

E.  Solutio  pro  aqua  ophthalmica. 

R — Hycbargyri  coiTOsivi  sublimati,  gr.  j, 
Ammonife  liydrochlorat.  gr.  ij. 
Aqute  destillat. 
Aq.  ros.  singulonun,  ^iv. 
Solve,  &c. 

R — Lapidis  divini,*  gr.  xvj. 
Aqure  destillat.  51]. 

Solve  et  cola. 
Colatiu'se  adde  aqu£B  rosarum,  5vj. 

Misce,  &c. 
Sig. — Eye-water. 

N.B.  To  any  of  the  four  last  solutions  a  di-aclini  of 
vinum  opii  may  be  added.  The  following  are  the  dii-ec- 
tions  for  use : — To  half  a  tea-cup-ful,  add  as  much  hot 
water  as  will  make  the  whole  lukewarm.  With  the 
quantity  thus  prepared,  the  eyes  are  to  be  bathed  as 
directed,  p.  79. 

R — Aceti  aromatici,  v\y. 

Spiritus  setheris  nitrici,  3j. 
Aquee  rosse. 
Aquoe  purse,  aa  Biij. 
Misce. 

Sig, — Cooling  lotion,  to  be  used  for  bathing  the 
forehead,  temples,  and  cheek. 

Drops. — These  may  be  applied  by  means  of  a  quiU  or 
glass  tube,  but  a  large  camel's  hair  pencil  will  be  found 
the  most  convenient  instrument.  It  is  to  be  remembered, 
however,  that  to  avoid  accidents,  each  patient  should 
have  a  separate  pencil,  which  ought  to  be  weU  washed 
eveiy  time  it  is  used.    The  lower  eyeUd  being  slightly 

*  R — Jiruginis, 

Nitratis  potassse, 
Aluminis  aa  partes  xt]. 
Terautur  simul  et  liquefiant  in  vase  Titreo  in  balneo  arente. 
Liquefaotis  adde  camphoraj  tritie  partem  j.  ;  Misce. 
Massa  refrigerata  servetur  sub  nomine  Lapidis  Divini. 
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everted,  its  inner  sm-face  is  to  be  toucliea  with  the  loaded 
pencil,  when  the  fluid  wiU  he  immediately  drawn  oil  and 
diffused  over  the  lower  part  of  the  conjunctiva,  lams 
must  also  be  taken  to  allow  the  drop  to  make  its  way 
underneath  the  upper  eyeUd  by  drawing  this  from  contact 
with  the  eyebaU,  and  then  mo-ving  it  shghtly  up  and 
down.  It  is  frequently  necessary  to  evert  the  upper  eye-  j 
Hd  and  to  pencil  its  conjunctival  surface  directly. 

Applied  in  the  ordinary  way,  salves,  eye-waters,  and 
drops,  scarcely  ever  come  into  contact  with  the  conjunc- 
tiva of  the  upper  eyelid  and  upper  part  of  the  eyebaU 
in  any  degree  of  concentration,  and  too  often  what  gets 
there  acts  rather  as  an  in-itant  than  otherwise.  I  consider 
it  of  gi-eat  importance  to  insure  the  access  oi  an  appU- 
cation  to  the  upper  parts  of  the  conjunctiva  because  I 
have  seen  cases  treated  unsuccessfuUy,  or  rather  irritated 
for  a  long  time  by  appUcations,  which  when  properly 
introduced,  did  not  fail  of  a  speedy  beneficial  operation 

In  order  to  apply  di-ops  to  the  eye  of  a  child  with  the 
least  possible  trouble,  the  surgeon  is  to  seat  himself  on  a 
chaii-,  with  a  towel  folded  longways,  laid  across  his  knees^ 
On  another  chair,  on  the  sui-geon's  left  hand,  and  ahttle  m 
fi-ont  of  him,  the  nurse  with  the  child  sits  m  such  a  way, 
that  when  she  lays  the  child  aci-oss  her  lap,  its  head  may 
be  received  on  the  towel,  and  between  the  knees  of  he 
sui'geon,  and  thus  held  steadily.    The  nurse  confining 
Sands  and  ai-ms  of  the  child,  the  surgeon  easily  draws 
down  the  lower  eyelid,  and  drops  m  the  fluid ;  he  then 
iws  the  upper  eyehd'up  a  Httle,  and  also  fi-om  contact 
Sthe  eyebaU,  hi  order  to  aUow  the  dix>p  to  get  unde^ 
neath.    The  eyehds  are  then  alternately  to  be  drawa 
from  each  other  and  made  to  approach  so  as  to  favo^ 
fhe  spreading  of  the  fluid  over  the  whole  conjunctival 
surface. 

*  In  illustration  of  tliis,  it  may  be  mentioned,  that  in  most  or 
all  the  ca  es  in  which,  from  the  abuse  of  the  nitrate  of  silrer  d  og 
the  conjunctiva  has  become  dyed  of  a  dark  olive  ^ 
it  is  the  lower  part  of  this  membrane  which  is  so  affected  in  sucn 
ca  es  besides  being  discoloured,  the  conjunctiva  is  of^^n  found 
Teh  shtnk  and  in  a  state  i-"-''^ .^^^^S^  thf  mCe  o7sil^ 

however,  a  valuable  application,  if  properly  used. 
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Examples  of  eye  di'ops. 

Vinmn  opii,  pure,  or  diluted  with  one  or  two  waters,  is 
often  used  for  di-ojiping  into  the  eye, 

R — Nitratis  argenti,  gr.  iv. — x. 
Aqure  destiUat8e,3j. 
Solve. 

R — Hydi'ai'gyii  corrosivi  sublimati,  gr.  ss. 
Aqufe  destillatse,  5vij. 

Solve  et  cola.    Colatui'se  adde  vini  opii,  3j. 
Misce. 

R — Lapidis  divini,  gr.  v. — x. 
AquEB  destillatEG,  3vij. 

Solve  et  cola.    Colaturse  adde  vini  opii,  3j. 
Misce. 

R — ^Extract,  belladonnfe,  gr.  xx. — xxx. 
Aquce  destillatfe,  Jj. 

Solve  et  per  linteum  cola. 

R— 'Atropiee  sulphat.  gr.  ij. — iv. 
Aquce  destiUatse,  ^j. 
^  E.  solutio. 

Calabar  lean  drops. — The  Calabar  bean  is  applied  to  the 
eye  in  the  form  of  a  fluid  extract,  one  drop  of  which  is 
equal  to  one  gi-ain  of  the  bean. 

Gelatine  as  a  vehicle  for  the  application  of  Atropia  and 
Calahar  lean. — Mi-.  Streatfeild  has  recommended,  as  more 
convenient  and  portable  than  the  solution,  gelatine  in 
thin  sheets  impregnated  with  the  sulphate  of  atropia  in 
such  a  proportion,  that  a  piece  one-fifth  of  an  inch  square 
contains  as  much  as  a  drop  of  the  solution.  A  piece  of 
the  atropia-gelatine,  of  the  size  mentioned,  is  placed  in 
the  oculo-palpebral  sinus  of  the  lower  lid,  and  left  there 
to  dissolve.  The  ati-opia  being  thus  set  free,  produces  its 
effect  on  the  pupU.  Mr.  Streatfeild  had  previously  used 
tissue  paper  impregnated  with  atropia  (Oph.  Hosp. 
Eeports,  Jan.,  1862),  but  as  the  piece  of  paper  requii-ed 
to  be  removed  after  the  atropia  was  dissolved  out,  which 
could  often  be  done  only  by  the  surgeon  himself,  the  sub- 
stitution of  gelatine  is  an  obvious  improvement  on  the 
original  invention.  See  Mi-.  S.'s  paper  in  the  Brit  and 
Eor.  Med.  Chi-.  Eev.  for  Januai-y  1,  1864. 

In  the  case  of  the  Calabar  bean,  the  gelatine  is  impreg- 
nated with  its  extract  in  the  same  proportion. 

G  2 
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Eva-salves.-SalyoB  are  applied  to  the  borders  of  tke 
evelida,  or  to  the  whole  conjunctival  sm-face.  ^  the 

o'^er'case  only,  shonld  the  Pa^^r  MtS  clt tore 
intmsted  with  the  application  In  the  l^ttei  ca^e  moie 
discrimination,  as  weU  as  tact,  being  requn'ed,  the  sm- 

0-  pnn  should  aniDly  the  salve  himselt. 
^ TeC  applSng  a  salve  to  tlie  edges  of  tlie  eyelids  aU 
incrSations  ^Litter  .bout  the  roots  ot  the  eyelashes 
must  be  emoTed.   This  is  done  by  first  i-ubbmg  the  part 
S  glyee  Ae'  fresh  butter,  or  lard ;  the  ine.-ustmg^mate 

1- £:Mo^  ts7?rherts^ 

Se  SseSiou  ot  the  eyelashes,  and  aflerwa-ds  carefully 

-^i^at&°t  appUed  to  the  whole  surf^ 

the  coniunctiva,  a  piece  the  size  of  a  spM  pea  is  to  be 
Sen  4  on  the  poLt  of  a  probe,  or  on  ^e  pomt  of  ^e 
•1  ^-p  +>.o  lUflp  fine-er  and  insinuated  unaer  ine  uppei 
Eyelid  Ini^tHsfS;^  forward  contact^^  the 
eyeball  When  the  salve  is  fau-ly  m  the  eye,  the  upper 
pvpM  is  to  be  gently  drawn  down,  and  rubbed  over  the 
^  1  n  tn-+l  thrfinLr  for  a  minute  or  so,  m  order  to 
'dS^Sr^s^e,  X  melted  by  the  heat  of  the  eye 
bS^een  the  eyelids  and  eyeball,  and  consequently  all 

"^5  ttTe  mip"^^^^^^  t^e  part  on  which  the 

salve  t  pSpaUy  to  exert  its  action,  the  application  may 
SlSd  to  il  i|  which  case Jbe  KJJ^Jf -n^^^^^^^ 

^Z!ft  SSr^:^S%e  to  the 
eye?it  tf  necessary  here  to  give  a  caution, ^..  -ot^*^^ 
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bral  simis  in  a  sloughy  state  fi-om  a  Ixunp  of  nitrate  of 
silver  ointment  having  been  put  ia,  and  no  care  taken  to 
diffuse  it  bj'  rubbing  the  eyelid  over  the  eyeball.  In  the 
case  of  ointment  inserted  under  the  upper  eyelid,  the 
natural  motions  of  the  part  will  make  up  in  some  degree 
for  the  neglect  of  the  sm-geon. 
Examples  of  eye-salves. 

R — Oxidi  hydi-arg.  rubri  bene  Isevigat.  gr.  iii. — vi. — xv. 
Axungife  proeparat.  3!]. 

Misce  accuratissime  :  ft.  unguentum  ophthalmicum. 

The  two  weaker  forms  are  used  for  anointing  the  edges 
of  the  eyelids,  and  may  be  intrusted  to  the  patient.  The 
strongest  form  should  be  applied  only  by  the  surgeon 
himself.  Applied  to  the  whole  conjunctival  smface  it  is 
found  a  very  efficient  remedy  ia  various  inflammations  of 
the  conjunctiva,  and  ulcers,  specks,  &c.,  of  the  cornea. 
It  is  less  severe  in  its  operation  than  the  nitrate  of  silver 
ointment. 

The  citrine  ointment,  or  ointment  of  the  nitrate  of 
mercury,  of  the  pharmacopoeias,  diluted  with  three  or 
more  parts  of  lard  or  oil,  is  a  useful  application  to  the 
edges  of  the  eyelids. 

The  common  sulphur  ointment  of  the  pharmacopceias  I 
find  of  great  use  in  gi-anular  conjunctiva.  It  is  applied 
by  msmuatmg  a  piece,  the  size  of  a  split  pea,  under  the 
upper  eyelid,  as  above  explained. 

R — Argenti  nitrat.  gr.  x. 

Aquae  destiUat.  q.  s.  ad  solvend.  nitrat. 
Unguent,  cetacei,  ^j. 

Prius  solvatur  nitras ;  dein  misceatur  acCm-atissime 
solutio  cum  unguento. 

This  ointment  has  been  used  with  much  success  not 


only  m  chrome,  but  also  m  cutting  short  acute  inflam- 
mations of  the  conjunctiva;  but  the  pain  it  causes  is  verv 
severe. 

_  The  foUowing  is  what  is  known  by  the  name  of  Janin's 
ointment  for  the  eyes : — 

-Hydrargyri  ammoniati  vel  Praecipitati  alb.  sr  xv 
Tutiaa  preeparat.  * 
BoU  armen.  ppt.  aa  3ss. 
Adipis  suilli,  3i.— Jij. 

M.  exactissime :  ft.  ungt.  ophthahnicum. 
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It  is  of  great  consequence  that  eye-salves  stould  con- 
tain no  giitty  particles  ;  the  powders  entering  into  then- 
composition,  therefore,  should  first  be  reduced  by  tntura- 
tion  to  as  impalpable  a  state  as  possible,  and  then  caretuliy 
levigated  previously  to  being  mixed  with  the  excipient. 
Substances  soluble  in  a  small  quantity  of  fluid  such  as 
the  niti-ate  of  silver  and  sulphates  of  zmc  and  copper, 
maybe  dissolved.    When  camphor  enters  as  an  m^e- 
dient  into  an  eye-salve  it  should  fii-st  be  dissolved  in  a 
fixed  oil.    The  excipient  best  adapted  for  eye-salves  is 
cocoa  butter  mixed  with  olive  oil  to  reduce  it  to  a 
proper  consistence,  prepared  lard,  simple  cerate,  fe-per- 
maceti  ointment,  or  the  plasma  formed  by  glycerme  and 
starch  heated  together.  . 

Eye-powders  or  Dry  CoUyHa.--The  apphcation  of  irri- 
tating powders  to  the  eye  is  much  less  frequent  now  than 
formerly. 
Examples  of  eye-powders  :— 

Calomel  is  the  substance  most  used  as  an  eye-powder. 
It  is  dusted  into  the  eye  by  means  of  a  dry  camel-h^ 
T)encU.  It  is  much  to  be  recommended  in  the  puio- 
Scous  ophthalmiee,  and,  indeed,  m  any  of  the  conjunc- 
tivl  hiflLmations  in  which  the  mtrate  of  silver  drops 

^'The'^Jurgeon  should  always  make  the  application 

defined  sugar  or  sugar-candy  reduced  to  a  Te^  suMe 
powder  is  used  as  an  excipient  and  doluent  of  other  sub- 
stances, thus : — 

R— Oxidi  hydrarg.  rubri,  gr.  x. 
Sacchari  purif.  3j- 
Misce  et  tere,  &c. 

Of  late  the  neutral  acetate  or  sugar  of  lead  in  fine 
Dowder  has  been  much  extolled  in  Belgium,  as  a  remedy 
rytZZl  conjunctiva  The  eye^s  bein^  eve^^^^^^^ 
wiped  with  a  bit  of  hnt,  this  powder  is  on  the  afiected 
suiface  by  means  of  a  ?aniel-hau;pencil  oi  the  point  ot 
the  finger.  After  remaining  a  mmute  or  so,  it  i^  to  be 
washed  off.* 

*  From  lead  applications  an  opaque  white  deposit  is  liable  to 
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6tli.  Potential  cautery. 

It  is  sometimes  reqiiii-ed  to  touch  fungosities  of  the 
conjunctiva,  ulcers  of  the  cornea,  prolapsed  iiis,  partial 
staphyloma,  &o.,  with  caustic.  The  caustic  usually  em- 
ployed IS  the  mtrate  of  silver.  In  performing  the  opera- 
tion, an  assistant  secures  one  eyelid,  the  surgeon  the 
other,  and  that  m  a  way  according  to  the  part  wliich  is  to 
be  cauterised.  The  siu-geon  then  proceeds  to  make  the 
application  of  the  caustic,  carefuUy  confining  it  to  the 
particular  spot.  This  being  done,  the  part  is  to  be  di-ied 
by  touching  It  with  a  bit  of  lint;  some  sweet  oil  or 
glycerme  is  then  to  be  pencilled  on  it  before  the  eyeMs 
are  allowed  to  close. 

In  cases  of  purulent  ophthahnia  it  is  often  advantageous 
A^""-^  the  conjunctiva  hghtly  and  rapidly  with  the 
sohd  nitrate  of  silver. 

Blue-stone  has  been  very  extensively  abused  in  the 
treatment  of  granular  conjunctiva.  In  the  hope  of 
eventuaUy  destroying  the  so-called  "  granulations,"  it 
has  been  persevermgly  mbbed  on  the  inner  suiface  of  the 
eyehds  The  result  of  this  practice  too  often  has  been  the 
desti-uction  of  the  palpebral  conjunctiva,  as  weU  as  the 

granulations;  "  the  tai-sal  cartilage  being  left  covered 
with  nothmg  but  a  caUous  epithelium.  In  such  cases,  of 
which  I  have  seen  many,  this  result  of  the  abuse  of  blue- 
^^l^^^^T  S^P^^'^B^  {o™*!  greatest  on  that  part  of 
win  j/i?  conjunctival  sm-face  which  projects  most 
when  the  upper  eyelid  is  everted,  betraying  a  mal-appH- 
cafaon,  as  well  as  an  abuse  of  the  escharotic 

comJpr  if/f 'o'*  f  ^  understood,  that  the  sulphate  of 
copper  IS  as  good  as  any  other  remedy  of  the  kind  when 
properly  employed  and  not  worse  than  the  nitrate  of 
silver  or  acetate  of  lead  when  abused. 

7th.  Counter-irritation. 
In  diseases  of  the  eye,  counter-iiTitation  is  usuaUv 
made  on  the  nape  of  the  neck,  behind  the  ears,  oi  on  thi 
crown  of  the  head,  by  means  of  repeated  bhsters  tartar- 

^^tlt^.t2^t  ^^^^ 


88 


ABSTEACTION  OF  BLOOD. 


emetic  plaister,  or  rubefacient  liniments.  Counter- 
iiTitation  is  sometimes  applied  nearer  the  affected  organ, 
as  on  the  temples,  above  the  eyebrow,  or  even  dii-ectly  on 
the  outside  of  the  eyelids.  When  the  counter-imtation 
is  required  to  be  long  continued,  it  is  made  by  means  ot 
warm  plaisters  between  the  shoulders,  a  seton  m  the  nape 
of  the  neck,  or  issue  in  the  arm. 

The  most  convenient  counter-irritant,  perhaps,  espe- 
cially for  application  behind  the  ears,  on  the  temple, 
above  the  eyebrows,  or  even  over  the  eyelids,  is  the 
foUowing  spirituous  solution  of  lodme  pamted  on  the 
skin  :— R  lodi,  3i— Potassii  iodidi,  3ss.— Spmtus  rectih- 

cati,  3ss. ;  Solve.  i 

Cauterization  with  nitrate  of  silver  may  be  alsc  em- 
ployed. Even  the  application  of  blisters  to  the  eyehds 
has  been  recommended.  The  canthaiidal  coUodioa  has 
been  found  a  convenient  vesicant,  especially  for  chillren. 


Section  m.— PEBFOEMAifOE  of  Ceetadt  Operations 
Applicable  m  Dlfpeeent  Aitections  op  the  hr^s. 

1st.  Abstraction  of  Hood. 

Ouvpinq.—'m^en  blood  is  to  be  abstracted  by  cuppmg 
in  diseases  of  the  eyes,  it  is  usuaUy  on  the  nape  of  the 
neck,  or  on  the  temples,  that  the  operation  is  perfonned. 
Cupping  on  the  latter  region  is  not  much  to  be  recom- 
mended. ,  .  „^  

Application  of  leeches  to  the  eyes.-The  region  corre- 
sponding to  the  margin  of  the  orbit  all  round  the  side  of 
Te  root  of  the  nose,  and  the  temples,  close  to  he  outer 
angle,  are  the  places  where  leeches  are  most  advan- 
tageously appUed  in  inflammation  of  the  eyes.  A  leech 
or°two  Ire  sometimes  appUed  within,  the  nostnLs  and 
occasionaUy  to  the  conjunctiva  of  the  smuses,  tjiough  ti^e 
latter  is  a  place  of  appUcation  not  much  to  be  recom- 
mended-first,  because  the  resultmg  wounds  elevate^' 
and  cause  irritation  like  foreign  bodies;  and  secondly, 
because  scarification  is  preferable. 

HaK  a  dozen  or  a  dozen  is  the  average  number  apphed 
around  one  eye  in  a  grown-up  person.  I^^f 
it  is  necessary  to  abstract  blood,  two  or  thi-ee  leeches  to 
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tlie  region  of  the  inner  corner  are  suiEcient.  In  very- 
young  infants,  it  is  to  be  remembered  that  the  after- 
bleeding  from  even  one  leech  may  prove  fatal,  if  allowed 
to  continue.  Scarification  is  therefore  to  be  preferred, 
especially  as  tlie  affection  of  the  eyes  in  infants  requiring 
bleeding  is  the  ophthalmia  neonatorum,  in  which  a  few 
scratches  on  the  gorged  conjunctiva  of  the  everted  lids 
are  sufficient  to  produce  a  considerable  and  more  bene- 
ficial discharge  of  blood. 

When  the  after-bleeding  (which,  it  is  to  be  remarked, 
usually  takes  place  ia  any  quantity  fi-om  certain  of  the 
bites  only,  and  generally  more  freely  on  a  first  than  on 
a  subsequent  application),  has  been  kept  up  sufficiently 
long  by  means  of  warm  fomentations,  these  are  to  be  laid 
aside,  and  the  skin  carefully  dried,  when  the  bleeding 
will  m  general  cease  of  itself ;  if  not,  pressm^e  is  to  be 
made  on  the  bites  with  the  point  of  the  finger  for  a  short 
time,  or  the  bites  touched  with  much-diluted  nitric,  acid 
(gtt.  j.— 3ij.),  or,  what  is  more  efiectual,  the  solution  of 
the  perchloride  of  iron. 

Discolouration  of  the  eyeHds  from  ecchymosis  gene- 
rally results  from  the  application  of  leeches,  for  which 
the  patient  should  be  prepared.  From  idiosyncrasy, 
erythema  or  erysipelas— with  very  considerable  cedema' 
perhaps— IS  sometimes  the  result  of  the  application  of 
leeches  to  the  face.  In  ordering  leeches,  therefore,  to 
that  region,  mquiry  should  be  made  if  leeches  were  ever 
appHed  before,  and  if  any  such  tendency  to  erythema 
manifested  itself.  Though  alanning  to  the  patient,  the 
erythema  and  cedema  in  general  soon  subside.  A  satur- 
mne  lotion  may  be  used  as  an  application  in  such  a 
case.  _  Sometimes,  especially  under  the  circumstances  just 
mentioned,  suppuration  of  the  wounds  takes  place,  and 
knotty  cicatiices  are  left. 

Smrificatmi  of  the  conjunctiva  of  the  eyelids  mid  sinuses. 
— Ihe  simplest  mstiument  for  this  purpose  is  a  common 
lancet,  rounded  at  the  point.  Scarification  is  called  for 
when  the  palpebral  conjunctiva,  and  especiaUy  the  con- 
junctiva of  the  smuses,  is  gorged  with  blood  and  sarco- 
matous-boking  In  such  a  state  superficial  scratches  are 
quite  sufficient  to  give  issue  to  a  considerable  quantity  of 
blood.  Deep  scarifications  ought  not  to  be  made.  When 
free  bleedmg  does  not  take  place  from  superficial  scratches 
the  case  is  not  one  for  scarification  at  aU.  As  the  blood 
flows,  it  is  to  be  taken  up  with  a  bit  of  diy  lint  held  to 
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tlie  edge  of  the  oyolid,  but  not  allowed  to  touch  the  scari- 
fied part,  as  this  is  apt  to  cause  the  bleedmg  t<j  stop. 
Bathing  with  wann  water  also  stops  the  bleeding.  The 
flow  of  blood  is  best  promoted  by  every  now  and  then 
allowing  the  eyelid  to  become  less  everted,  and  then 
again  fully  renewing  the  eversion.  When,  however,  the 
blood  begins  to  coagulate  on  the  scratches,  and  its  further 
flow  ceases,  the  flakes  of  coagulated  blood  may  be  re- 
moved with  the  lint,  and  a  few  more  scratches  made  vnth 
the  lancet.  When  the  conjunctiva  of  both  eyelids  is  to 
be  scarified  it  is  best  to  begin  with  the  upper. 

Scarification  of  the  conjunctiva  of  the  upper  eijehd.--i.he 
upper  eyelid  is  not  so  easily  everted  as  the  lower  ;  but  m 
those  cases  in  which  scarification  is  most  requu-ed,  the 
eversion  is  generaUy  readily  enough  effected,  on  account 
of  the  swoUen  state  of  the  conjunctiva.    The  upper  eyelid 
being  everted,  as  abeady  described  (p.  10),  it  is  to  be  kept 
so  by  pressing  the  tarsal  edge  against  the  upper  margm 
of  the  orbit  with  a  bit  of  lint  whilst  the  scarifications  are 
made,  and  as  long  as  the  blood  flows.    When  the  con- 
iunctiva  of  the  palpebral  sinus  is  much  congested  and 
sarcomatous,  as  in  ophthabnia  neonatorum,  it  protnides 
greatly,  and  should  be  fi'eely  scarified.    In  some  cases  of 
chi-onic  inflammation,  the  conjunctiva  of  the  upper  eyelid 
is  red  and  spongy-looking  towards  the  angles  but  not 
much  affected  m  the  middle.    In  these  cases  the  scarifi- 
cation is  to  be  confined  to  a  slight  scratch  or  two  on  the 
red  and  spongy  places.  ,.,,7  yj  Tt, 

Scarification  of  the  conjunctiva  <  < ^oi«er  eye^,^.-^ 
order  to  tHs,  wHle  the  upper  eyelid  is  held  somewhat 
raised  by  an  assistant,  the  operator  everts  the  lower 
eveM  by  applying  the  points  of  the  fore  and  middle 
Si  ofV^M^hLd  on  the  middle  of  the  eyebd  and  m 
such  a  way  that  the  exti-eme  points  correspond  to  the 
insertion  of  the  eyelashes.    The  skm  of  the  ey^d  and 
neighbouring  part  of  the  cheek  is  now  to  be  di-awn  down 
Tnttle  •  and  when  this  is  effected,  the  extreme  pomts  of 
t^  tlg^s  Jto  be  dii-ected  backwards,  gently  puslung 
them  f  little  between  the  lower  ^^^jg^.f  ^^f^^^^;,^^^^^ 
the  evebaU.    By  this  means  the  eyehd  is  fully  everted, 
and  the  conjunctiva  of  the  sinus  exposed  and  rendered 
prominent,  when  the  scarifications  are  to  be  made. 
^  Ingran^ar  conjunctiva,  a  mode  of  scarification  which 
T  have  emnloved  with  advantage,  consists  m  makmg  a 
LarcirialTcision  thi-ough  each  granulation,  or  whea 
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they  are  small  and  closely  compacted,  by  making  a 
number  of  cross  hatches. 

It  has  been  objected  to  scaiification,  that  the  traumatic 
irritation  which  is  occasioned  does  more  harm  than  all 
the  good  effected  by  the  loss  of  blood.  But  this  is  cer- 
tainly not  a  correct  view  of  the  matter.  In  the  proper 
cases,  mere  superficial  scratches  are  sufficient  to  give  issue 
to  a  considerable  quantity  of  blood;  thereby  relieving 
the  congestion  of  the  conjunctiva,  and  thus  prejjaring 
it  to  be  more  beneficially  acted  on  by  the  applications 
made  to  it  immediately  after. 

Division  of  enlarged  vessels  in  the  sclerotic  conjunctiva, — 
This  may  be  readily  eflFected  by  means  of  a  small  siclde- 
sbaped  needle  inti-oduced  thi-ough  the  conjunctiva  under 
the  vessel,  and  made  to  cut  itself  out,  by  which  manoeuvre 
the  vessel  is  divided.  But  it  is  usually  foimd  better  to 
excise  a  portion  of  the  vessel  in  order  to  obviate  the  re- 
union of  the  divided  ends,  and  the  refilling  of  the  vessel, 
wMch  readily  take  place.  To  effect  this,  the  eyelids  re- 
quire to  be  held  apart  by  an  assistant,  as  both  hands  of 
iie  surgeon  are  necessarily  engaged,  the  one  in  taking  up 
with  a  hooked  forceps  a  fold  of  the  conjunctiva,  contain- 
ing the  portion  of  vessel  to  be  excised, — the  other  in 
snipping  it  and  a  piece  of  the  vessel  away  with  a  pair  of 
curved  scissors.  The  scissors  should  be  held  with  the 
convexity  towards  the  eye,  and  ready  for  use,  before  the 
fold  is  taken  hold  of  with  the  forceps.  Though  the  fold 
of  conjunctiva  is  snipped  away,  the  vessel  may  not  be 
cut,  but  merely  exposed ;  in  this  case  the  exposed  part  of 
the  vessel  is  to  be  seized  dii'ectly  with  the  forceps  and 
cut  away.  Division  of  enlarged  vessels  is,  however,  a 
■practice  not  much  to  be  recommended. 

Incision  of  chemosecl  conjunctiva. — In  cbemosis,  the  ele- 
vated fold  of  conjunctiva  aU  round  the  cornea  requires  to 
be  incised,  partly  for  the  sake  of  tbe  bleeding  thereby  oc- 
casioned, and  partly  to  relieve  the  tension  of  the  con- 
jimctiva,  and  the  pressure  it  exerts  on  the  cornea.  The 
best  and  safest  plan  is  to  make  the  incision  with  a  pair  of 
straight  blunt  pointed  scissors,  in  a  dii-ection  radiating 
from  the  cornea.  The  eyelids  being  held  apart  by  an 
assistant,  the  surgeon  with  a  pair  of  hooked  forceps  takes 
hold  of  the  over-lapping  fold  of  conjunctiva  and  cuts  it 
across  with  the  scissors.  A  radiating  incision  results. 
Three  or  four-  such  incisions  may  be  made  at  equal  dis- 
tances round  the  cornea. 
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TliG  excision,  by  means  of  a  hooked  forceps  and  cui-ved 
scissors,  of  small  iPolds  of  the  chemosed  conjunctiva,  here 
and  there;  or  the  excision  of  the  whole  ot 
the  chemosed  conjunctiva  with  the  sub- 
conjunctival cellular  tissue,  all  round  the 
cornea  (an  operation  to  which  the  name  of 
syndedomy*  has  been  given)  is  a  pro- 
ceeding of  doubtful  advantage. 


2nd.  Evulsion  of  Eyelashes. 


The  instrument  best  adapted  for  the 
performance  of  this  simple  but  nice  opera- 
tion, is  a  forceps  with  broad  pomts,  hke 
tweezers,  Fig.  21 ;  but  a  common  good  ana- 
tomical forceps  will  do.    The  eyehd  bemg 
slightly  everted  and  drawn  from  the  eye- 
baU  with  his  left  hand  (p.  8),  the  surgeon, 
with  the  forceps  in  his  nght  hand,  pro- 
ceeds to  pluck  out  one  haii-  after  the  other 
singly ;   and  the  mode  of  domg  so  is  to 
take  hold  of  it  with  the  forceps  as  near  its 
root  as  possible,  and  to  pull  it  out  steadily 
in  the  dii-ection  of  its  insertion— not  too 
quickly  nor  with  a  jerk,  as  by  domg  so  the 
eyelash  is  more  apt  to  be  broken  short. 
If  the  eyelash   should  break  short,  its 
stump  must  be  carefuUy  looked  for,  seized 
with  the  forceps  and  plucked  out,  tor  il 
Fio.  21.       left  it  would  ii-ritate  more  even  than  the 
eye-lash  did  when  entii-e.    If  eyelashes  are 
to  be  plucked  out  from  both  eyeUds,  the  operation  should 
be  first  performed  on  the  upper. 

3rd.  Foreign  bodies  in  the  oculo-pajpehral  space  of  the 
conjunctiva,  and  their  removal. 
When  a  foreign  body  has  got  into  the  oculo-palpebral 

*  The  practice  of  excising  a  strip  of  ^^j^^f 
abandoned. 
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space  of  the  conjunctiva,  it  is,  in  common  language,  said 
to  have  got  into  the.  eye. 

Chemical  or  mechanical  ii-ritation  of  the  conjunctiva  is 
followed  by  a  spasmodic  closm-e  of  the  eyelids  and  the 
discharge  of  a  flood  of  tears.  If  the  irritation  has  been 
;produced  by  a  substance  in  the  state  of  vapom-,  the  con- 
jtmctiva  is  in  this  way  i^rotected  from  its  further  action, 
land  the  smarting  soon  subsides.  Strong  acid  vapoui's, 
'however, — ^of  nitrous  or  hydi'ochloric  acid  for  example, — 
may  at  once  produce  serious  injury  by  decomposing  the 
[epithelium  of  the  conjunctiva  and  cornea. 

Consistent  substances  of  a  kind  not  calculated  to  adhere 
[to  the  conjunctiva,  are  either  immediately  washed  out  of 
[the  eye  by  the  tears,  the  discharge  of  which  they  have 
i^xcited,  or,  in  the  case  of  small  particles,  they  may  be 
ifound  after  some  time  lying  enveloped  in  mucus  in  the 
lacus  laciymaHs,  having  been  carried  thither  by  the  move- 
ments of  the  eyeHds,  and  the  stream  of  teai's. 

When  a  foreign  soHd  particle  lies  between  the  fii-m  part 
pf  the  eyelid  and  the  eyeball,  it  causes  great  in-itation,  and 
Bxcites  the  orbicularis  muscle  to  strong  spasmodic  action. 
This  serves  but  to  aggravate  the  distress,  by  fixing  the 
pqrticle,  if  it  be  of  a  natm-e  to  adhere  to  the  conjunctiva. 

In  a  case  in  which  a  foreign  body  has  got  into  the  eye, 
and  from  the  seat  and  severity  of  the  irritation  it  is  sup- 
posed to  be  lodged  between  the  firm  part  of  the  upper 
5yelid  and  the  eyeball,— if  on  gently  raising  the  upper 
eyelid,  and  carefully  examining  the  surface  of  the  cornea 
md  white  of  the  eye,  the  foreign  particle  be  not  detected 
iiere,  the  upper  eyelid  should  be  everted,  and  its  con- 
unctival  suiiace  examined  as  above  described  (p.  10), 
i?hen  most  probably  the  offending  particle  will  be  disco- 
rered  adhering  to  it.  If  the  foreign  particle  is  not  at  once 
letected,  the  possibility  of  its  being  transparent  should  be 
;aken  into  consideration,  and  an  examination  of  the  whole 
sxposed  surface  made  with  great  care,  by  the  touch  as 
s^eU  as  by  the  sight. 

The  foreign  particle  having  been  detected,  it  may  readily 
)e  removed  by  the  touch  of  a  hair  pencil,  moistened  and 
jrought  to  a  point,  or  of  a  toothpick,  or  the  eyed  end  of  a 
)robe,  or  any  other  flat  blunt  poujted  instrument. 

Poreign  bodies  when  within  the  lower  eyelid  do  not 
•ause  so  much  ii-ritation  as  when  within  the  upper,  and 
heir  detection  is  more  easy,  the  lower  eyelid  being  more 
eadily  everted  than  the  upper  (p.  9), 
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Foroi£?n  bodies  wliich  have  entered  the  oculo-palpehral 
space  sSmethnes  get  lodged  in  the  palpebral  smuses  of 
the  conjunctiva,  and  may  there  be  retained  for  a  length  of 
time,  without  much  or  any  m-itation  the  conjunctiva  of 
the  sinuses  being  so  loose,  and  the  subjacent  cellular  and 
adipose  tissue  of  the  orbit  so  soft,  that  the  body  is  not 
much  pressed  on  by  the  opposmg  smfaces  large 
size  of  the  bodies  which  have  been  found  lodged  m  the 
palpebral  sinuses  without  having  given  iise  to  matation, 

mTn!S;fore,  notwithstanding  the  absence  of  much 
or  any  ^-ritation,  there  is  stiU  reason  to  beheve  that  a 
?oreigS  body  is  in  the  oculo-palpebral.  space  and  when  by 
the  mode  of  examination  above-descnbed  it  has  not  been 
detected!  attention  should  be  dii-ected  to  the  palpebi-al 
sfiuses,  and  an  exploration  of  them  made  as  above 

^'cltf^tudS^entU  occur  in  which  splinters  of 
wood  pieces  of  st?aw,  fragments  of  tobacco-pipe  &c 
have  penetrated  thiwgh  the  conjunctiva  f  t^e^  smuses  1 
into  the  orbit,  and  theii-  presence,  for  want  of  caretui  || 

Wg^r^'JSciaU^  when  projected  with  force 
intt  the  ef:,  ma/;toLe  adhere  to  tbe  ociJa^co^^^^^^^ 
— P-eneraliv  the  con  unctiva  cornece.  It  sometimes  nap 
;;Ss  thrtle  husks  of  small  seeds,  and  other  analogous 
such  as  the  wing-case  of  certam  insects,  or,  as  I 
have  seen  Si  a  fisherman,  one  of  the  valves  of  a  minute 
Wve  sheU  getting  into  the  eye,  adhere  vei-y  closely  to 

SecKy  any  of  the  insti-miients  above  mentioned 
The  i^tedViks  detaehed  from  u-on  n'to^™';^^ 

-tT™i^:i=^pK3Hii 
=t.e^;ira.reiT^Se;r»?-"5 

'"iK'-Sn  body  is  at  tot  My  a^ed,  but  oft^^ard. 
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becomes  loose.  It  is  in  general  easily  tm-necl  out  of  its 
nidus  by  means  of  a  toothpick  or  small  silver  spatula. 
When  removed  it  is  foimd,  on  close  examination,  to  be 
black  oxide  of  ii'on  fused  into  a  minute  globule  or  pellicle. 
The  cornea  at  the  point  whence  it  was  removed  remains  of 
a  rusty  colour,  so  that  the  appearance  is  as  if  the  particle 
was  still  there. 

If  the  removal  from  the  eye  of  such  foreign  bodies  as 
are  above  mentioned,  is  effected  soon,  the  distress  is  in 
general  at  once  relieved  or  greatly  mitigated.  Sometimes 
a  sensation  remains  as  if  the  foreign  body  were  still  in  the 
eye;  this  is  owing  either  to  vascular  injection  or  to  abra- 
sion of  some  part  of  the  conjimctiva. 

Caustic  or  hot  substances,  whether  solid  or  fluid, 
gettmg  into  the  eye,  so  quickly  exert  their  action,  that 
much,  rf  not  aU,  the  injurious  effects  have  akeady 
occuiTed  before  means  can  be  taken  for  their  removal. 

While  solid  caustic  substances  are  stiU  in  the  eye,  the 
best  application  to  make  in  the  first  instance  is  sweet  oil. 
After  that,  the  sm-geon  may  proceed  to  remove  the  foreio-n 
substance,  and  to  effect  this  some  pains  will  often  be 
required,  especially  if  it  has  been  lime  or  mortar,  for  the 
particles  of  these  substances  are  apt  to  adhere  veiy  closely 
to  the  conjunctiva.  Exploration  of  the  palpebral  sinuses 
atould  not  be  neglected  lest  pieces  may  have  lodged  there. 
Alter  the  eye  has  been  freed  as  completely  as  can  be  done 
trom  particles  of  lime  or  mortar,  sugared  water  should  be 
mjected  mto  the  eye  in  order  to  carry  away  what  remains 
01  tne  caustic  may  exist. 

When  gunpowder  has  been  exploded  into  the  eye, 
besides  the  burn  which  results,  the  grains  may  fix  in  the 
conjunctiva  and  m  the  cornea— in  which  case,  unless 
carefully  picked  out,  they  wiU  leave  indeUble  marks  and 
opacities.  The  grains  have  even  peneti-ated  thi-ough  the 
cornea  and  lodged  in  the  lens,  causing  cataract. 

Particles  of  such  substances  as  potass,  nitrate  of  silver 
&c.,  gettmg  mto  the  eye,  quickly  become  dissolved  in  the 
tears,  and  their  mjurious  operation  may  spread  Hke  that 
of  a  caustic  fluid,  before  they  can  be  removed 

In  this  case  and  m  the  case  of  caustic  fluids  the 
apphcation  m  the  first  instance,  should  be  some  substance 
mlculated  to  decompose  them  and  render  them  inerrS 
as  at  least  to  arrest  then-  fm-ther  desti-uctive  action ;  thus 
m  the  case  of  sulphuric  acid,  wHch  has  sometimes  been 
thrown  mto  the  eyes  of  persons  with  the  criminal  intentSS 
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CHAPTER  II. 

THE  NATUEE  AND  TREATMENT  OF  OPHTHALMIC 
INFLAMMATION. 

As  manj-  of  the  most  important  diseases  of  the  eye 
consist  either  in  inflammation  itself,  or  in  its  effects,  and 
as  all  our  operations  on  the  organ  must  be  regulated  by 
the  kind  and  degree  of  inflammatoiy  reaction  we  expect 
to  follow,  an  accurate  knowledge  of  the  ophthalmia)  must 
ever  be  considered  the  master-key  of  oui-  subject,  and 
-worthy,  therefore,  of  the  most  particular  attention  of  the 
practitioner. 


Section-  I. — Iistflammation-  m  Geisteeal. 

Li  entering  on  the  study  of  ophthahnic  inflammation,  it 
win  be  useful  to  caU  to  mind  the  following  particulars 
respectmg  the  nature  of  the  phenomena  of  the  inflam- 
matory process  in  general : — 


§  I.  INTLAMMATION-  PROPER. 

The  fii;st  step  in  inflammation  proper,  is  congestion— the 
second,  increased  exudccUon.  Congestion  is  manifested  bv 
oreter natural  rechiess  which,  is  owing  to  the  stagnation  and 
iccumulation  of  red  blood-corpuscles  in  the  small  vessels 
b^xudation  from  the  blood,  first  of  serum,  subsequently  of 
ymph  m  increased  quantity,  supervenes,  as  an  effect  of 
;he  congestion;  and  is  manifested  in  different  ways 
iccordmg  to  the  sti-uctiu-e  of  the  part  affected,  e.  q.  bv 
wellinxj,  thickemng,  opacity ,  phlyctemdct,  pustules,  discharge. 

None  of  the  corpuscles  of  the  blood  escape  along  with 
he  exuded  plasma,  but  a  inptui-e  of  some  of  the  congested 
-essels  may  occur,  m  which  case,  there  is  exlravasS^f 
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blood,  which  is  mauii^^sted  cither  by  f^^^^.^X™? 
ov  the  iufiltiatioii  of  the  tissue  m.the  form  of  ecchjnK 
&c.     The  reduesH  of  ecchymosm  is  m  general  le^dily 
distinguished  from  that  of  vascuhir  couge«tion. 

With  exudation  is  couipleted  the  mtlammatoiy  pioocbi, 
properly  bo  called. 


§  n.  TEimraATioira  or.  events  or  iktlammatiok. 
Inflammation  terminates  either  in  tlie  healing  process 
°^SrnS?^a  ««d.tion  are  the  essential  steps  o, 

Tn'S»1J'Sti";-e  is  solution  «t  continuity,  the 

&rhrXcKr:oi^ri^urSedo^^^^^^^^^^ 

"  D-ranulation  with  suppmation,  tJiat  i&,    ueaLUJp  > 
sef  nd  inlrtion.''    H  cougestion  --^^^^^^^ 
therefore  the  redness  ^nd^^^f        °  j^^^^  the 

exudation;  the  exudation,  again,  that  of  the  .uppiy 

be  thrown  oft  in  '^^/Xo^^g  ^t^hfde x^^^^^^^^^ 
tfrSLMlUrS  s^lSSloS  at  the  s».tace  o,  thel 
^'thrp"ftrlw  is- the  opposite  of  that  ot^ 

For  ,he,,as  ^^^TSZ^'v^^ 
exuded  matter  is  deTelopod  P'''  Jj  '°  LfniattCT  is  not; 
into  pus;  in  an  ulcerating  soro       «--»™  ™X  the. 
only  not  o.y.nised       »  iHiLn  off  in: 

affected  part  loses  its  '■  f '''J,' „i,h  the  dis- 
ri?,  i^  Sr  t  mre'S^ie's,  o?  at  the  most  a. 
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impei'fectly  developed  pus.  !Prom  this  it  is  seen  that 
■ulceration  belongs  to  the  head  of  mortificaUon. 

The  phenomena  of  inflammation  and  its  events  above 
described  are  objective,  or  such  as  admit  of  being  observed 
by  the  sm'geon.  The  subjective  i^heuomeua,  or  those 
which  the  patient  alone  perceives,  are  the  pain  and  other 
morbid  sensations.  The  heat  which  attends  inflammation 
is  at  once  both  objective  and  subjective. 

The  pbjective  mcrease  of  heat,  or  that  actual  increase 
ascertainable  by  the  thermometer,  is  owing  to  the  conges- 
tion. The  subjective  mcrease  of  heat,  or  the  patient's  sensa- 
tion of  mcreased  heat,  depends  partly  on  the  objective 
mcrease,  and  partiy  on  the  exalted  susceptibility  of  the 
sensitive  nerves  of  the  afl'ected  part. 

The  pain  which  may  occur-  at  first  is  a  manifestation  of 
the  increased  sensibility  of  the  sensitive  nerves  occasioned 
by  the  exciting  cause  of  the  inflammation.  The  aggrava- 
tion and  new  kinds  of  pain  wliich  supervene  are  owing  to 
the  uTitation  of  the  neiwes,  already  in  a  state  of  excite- 
ment produced  by  the  pressui'e  exerted  by  the  congested 
vessels  and  exuded  matter.  Other  parts  than  that  which 
IS  the  immediate  seat  of  the  inflammation,  may  be  svm- 
pathetically  affected. 


§  III.  DISTINCTION  OF  INFLAM5IATI0N  INTO  ACUTE  AOT) 

CHEONIC. 

Acute  and  chi-onic  inflammations  are  so  named  from 
the  most  striking  parts  of  their  character,— the  former 
being  distingmshed  by  severity  of  symptoms,  the  latter 
by  long  continuance.  In  the  acute  form  of  inflammation 
with  seventy  of  sjTnptoms,  there  is  combined  rapiditv  of 
progress ;  and  m  the  chronic  form,  long  contiuance  is 
tempered  by  mildness  of  symptoms. 

These  differences,  it  will  be  observed,  are  merelv 
diflerences  m  degree  and  continuance.  There  does  not 
appear  to  be  any  essential  difference  in  natui-e  between 
tlie  acute  and  chrome  forms  of  inflammation.  In  both  there 
IS  congestion,  m  both  exudation,  and  in  both  the  exuded 
matter  -undergoes  analogous  changes.  Moreover,  it  is  to  be 
observed,  that  between  well-marked  acute  and  well-marf^ed 
chrome  inflammation,  all  intermediate  forms  are  met  with 

Ihe  conditions  on  which  the  striking  i^arts  of  the  cha' 
racter  of  acute  and  chronic  inflammition  appeli  to 
depend,  are  respectively  the  foUowing :—  ^ 

H  2 


» 
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INFLAMMATION  IN  DIFFERENT  STUUCTUHE8. 


In  acaito  inflammation  the  congestion  is  greater ;  and  if 
rcHolution,  to  which  there  in  a  tendency,  does  not  soon 
mL,  exudation  of  lymph  takes  pUxco  more  or  les 
cop  ously,  the  result  of  which  is  adhesion  or  abscess  or 
Sck  pmiform  discharge,  as  the  case  may  bo,  a  ter  w^^^ 
the  circulation  may  gradually  become  re-cstabhshed,  and 
so  there  is  an  end  of  the  inflammation. 

In  chronic  inflammation,  on  the  contrary,  the  con- 
gestion is  less  complete-there  is  but  little  tendency  to 
fet  ution-and  exudation  is  either  not  so  copioirs  wi  hm 
a  Syen  time,  or  it  is  more  watery.  Moreover,  the  con- 
geftion  persists,  and  the  exudation  ^tiU  goes  on 
?esult  of  which  is  h:^Tertroplues,  gleets  &c  as  the  case 
may  be,  and  eventually,  in  some  cases,  atrophy 

Chronic  inflammation  may  either  succeed  to  acute  in- 
flammat  on  or  come  on  slowly  of  itself,  unpreceded  by 
^nrrcuie  stage.  Acute  inflammation  may  supeirene  on 
chi-onic  inflammation. 


Section  II  -Ophthalmic  Inflammation  in  General. 
""■"f 0^  fte  S^jecra  clescriptionV  »  state 

istsrts-s^ssi  .Its.  - — 

briefly  and  more  clearly. 

mr^^-  A=!  TT  orCURS  IS  THE  DrFEERENT 

5  I.  n«l^«^™  "^tS  et^. 

In  fencing  tWs  ^tSS 

:ttMxT=:-i  s-r  su**c 
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A.  OBJECTIVE  PHEKOMENA. 


1st.  Conjunctivitis,  or  inflammation  of  the  conjundi 


iva. 


The  principal  forms  of  inflammation,  of  wMcli  the  con- 
junctiva may  be  the  seat,  are  pustular,  catarrhal,  pm-ulent, 
pseudo-membiuneous,  and  erysipelatous. 

Pustular  inflammation. — A  small,  often  apparently 
isolated,  spot  of  vascular  injection,  and  slight  swelling, 
of  the  sclerotic  conjunctiva  at  some  little  distance  from 
the  margin  of  the  cornea,  with  a  flake  of  matter  in  the 
middle.  Such  are  the  manifestations  of  the  congestion 
and  consequent  exudation  in  this  most  simple  form  of 
conjimctival  inflammation. 

In  consequence  of  its  little  cohesion,  the  epithelium  of 
the  conjunctiva  scleroticfe  does  not,  like  the  epidermis  of 
the  skin,  retain  the  matter  exuded  underneath  it,  but 
gives  way,  lea^dng  an  abrasion  covered  with  the  flake  of 
exuded  matter,  now  become  pus  or  puriform. 

Besides  the  red  spot  fi-om  vascular  congestion,  there 
may  be  patches  of  ecchymosis. 

The  inflammation  extending,  the  continuity  of  the 
vessels  of  the  spot  of  inflammatory  injection  with  those  of 
the  rest  of  the  conjimctiva,  often 'at  flrst  not  distinguish- 
able by  the  naked  eye,  comes  to  be  distinctly  visible. 
By-and-by,  mflammatory  injection  of  the  conjunctiva 
generally  may  supervene,  but  the  injection  continues 
greatest  m  the  region  of  the  pustule  or  the  abrasion  or 
ulceration  of  sui-face  left  by  it.  Some  pmomucous 
secretion  attends  this  extension  of  the  inflammation  as 
the  result  of  the  increased  exudation.  In  such  a  case,  it 
may  be  said  that  to  the  pustular,  catarrhal  inflammation 
has  been  superadded. 

_  The  ophthalmia  now  described,  aff'ords  an  example  of 
mflammation,  and  the  healing  process  in  their  simplest 
manifestation.  It  will  be  useful,  therefore,  to  analvse 
the  phenomena  m  iUustration  of  what  has  been  above 
said  ot  inflammation  in  general. 

Inflammatory  iajection,  as  observed  in  the  web  of  the 
bat  s  wiiig  or  frog's  foot  under  the  microscope,  consists  in 
an  accumalation  or  congestion  of  red  coi-imscles  in  the 
blood,  withm  the  minute  vessels  of  the  afiected  part  The 
blood  loaded  with  the  accumulated  red  corpuscles  may  in 
some  of.  the  vessels,  still  be  flowing,  though  sluggLshly 
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like  a  thick  viscid  matter ;  hut  in  most  of  the  vessels  the 
a(=cimiulate(l  red  corpuscles  are  closely  agglomerated 
to"-ether,  aud  heiiig  adliercnt  to  theu;  walls  block  them 
up,  so  that  the  blood  is  stagnant  within  them._    The  vas- 
cular iniection  of  the  inflamed  conjunctiva  m  man,  as 
ohscrvcdwith  the  naked  eye,  or  by  means  ot  a  magnitjang 
glass,  resomblcs  in  its  chara(=ters,  the  vascular  mjection 
in  inflammation  of  the  web  of  the  bat's  wmg  or  fi'Dg  s  foot 
as  observed  by  the  same  means.    For  this  reason,  and 
seeing  that  theW  of  distribution  of  the  smaUest  yessek 
in  man  appears  to  be  similar  to  that  of  the  distribution  ol 
the  smaUest  vessels  in  the  bat  or  frog ;  moreover,  knowing 
Sat  the  red  corpuscles  of  the  hlood  of  man  agglomerate 
together  as  readily  as  those  of  the  bat,  and  much  more 
readily  and  closely  than  those  of  the  blood  of  the  frog,  we 
may  fairly  conclude,  that  in  the  ves.sels  of  an  mfiamed 
part  in  man,  the  red  corpuscles  of  the  l^^oo^ 
lated  and  aggregated  together  m  a  manner  similar  to  that 
S  whS  wel^an  directl'y  observe  them  accumulated  axul 
agglomerated  in  the  web  of  the  bat  or  £i-og.    .Indeed,  f 
wTwere  to  judge  fi-om  the  eo^f  ^-tive  examinat^^^^^^ 
detached  parts  of  the  human  body,  and  of  the  tiog  in  a 
Se  af  inflammation,  after  death,  we  should  expressly 

^S^S^  is  usually  excited  1^  expose  of 

the  So  to  a  draught  of  air;.    As  to  the  ^^^^^^^^^^ 
this  cause.    It  is  to  be  observed  that  the  eflect  oi  tne 
toec  action  of  cold  in  the  small  arteries  of  ^  pa^  cSi^e 
contraction  of  theii^  walls  and  constnction  of  then  cabbie 
and  it  is  also  to  be  observed,  that  when  all  the  aitenes  oi 
r  art         more  or  less  constricted,  there  is  sluggish 
Sow  of  bloor^ith  great  accumulation  of  red  corpuscles 
fnlhe  capXries  and  veins,  and  here  and  tl^ere  stagnafjon 
A  similar  state  of  the  blood  and  the  bloodve^  eh,  to  tha^ 
here  mentioned,  is  the  only  possible  one  which  we  can 
conceive  as  the  first  step  to  inflammation  of  a  part  of  the 
hnman  bodv  from  the  direct  action  of  cold  on  it.  xne 
lZ^^Sess  of  the  affected  pai-t  mcbcate^  great  ac  n- 
-..iiilntion  of  red  corpuscles  m  the  blood  m  ine 

*  "On  the  State  of  tbe  Blood  and  the  Blood-vessels  in  Inflam- 
mation."   In  Suy'a  Hospit.U  Reports,  for  October.  1850. 
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coi-puscles  thus  allowed  to  regurgitate  into  and  accumu- 
late in  the  small  veins  and  capillaries. 

The  apparent  isolation  from  aU  connexion  with  any 
neighbouring  vessels  which  the  spot  of  injection  in  pus- 
tular ophthalmia  often  presents,.!  infer,  from  what  I 
have  observed,  to  depend  on  the  following  conditions : — 


Fis.  24. 


_  1st.  On  the  side  of  the  arteries.— The  arteiy  or  arteries 
immediately  leading  to  the  injected  spot  are  invisible  to 
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the  naked  eyo,  being  empty  of  blood  on  account  of  theii- 
constiiction  and  the  streani  from  their  feeder  paBSmg  off 
by  a  lateral  branch  at  Home  distance  from  the  spot.  Le- 
sides,  such  amall  arteries  are  invisible  to  the  naked  eye 
unless  gorged  with  accumulated  red  coiijuscles. 

2nd.  On.  the  side  of  the  veins.— ThosG  veins  with  which 
the  venous  radicles  of  the  injected  spot  of  conjunctiva 
communicate,  are  invisible  to  the  naked  eye  in  conse- 
quence of  their  not  being  gorged  with  accumu  ated  red 
corpuscles,  though  having  the  flow  of  blood  stiU  fi'ee  m 
them.    See  diagram  in  preceding  page.  . 

The  increase  of  the  inflammation  around  the  origmal 
spot,  I  infer  to  be  owing,  on  the  one  hand,  to  the  super- 
vention of  dilatation  of  the  arteries  leading  to  it,  when  that 
dilatation  fails  to  produce  resolution,  allo^vmg  a  greater 
quantity-  of  blood  loaded  with  red  corpuscles  to  be  poui-ed 
into  the  vessels  of  the  affected  part  than  can  escape,  m  con-  , 
.sequence  of  the  pre-existing  obstruction  from  stagnation,  | 
and  on  the  other  hand  to  extension  of  stagnation  m  the 
veins  leading  from  the  aflected  spot     The  extension 
of  the  inflammation  to  other  parts  of  the  conjunctiva 
I  infer  to  take  place  by  the  same  process  as  that  which 
led  to  the  inflammation  in  the  fii'st  mstance  as  above 

'^""The^thickening  of  the  conjunctiva  in  the  situation  of 
the  injected  spot,  and  especially  the  pustide  or  flake  of 
matter  in  the  middle,  are  manifestations  of  the  exudation 
wliich  has  supei-vened  on  the  inflammatory  mjection. 

Healing  process  in  pustular  inflammatwn  oj  the  coiQuuc- 
<,:,„«._In  cases  left  to  themselves,  we  often  hnd  along  with 
increase  of  the  inflammatory  congestion,  the  abrasion  or 
superficial  ulceration  of  the  conjunc  iva  extended  But 
under  the  influence  of  ii-ntating  appbcations  to  the  eye, 
the  vascular  injection  speedily  disappears,  f^^^' Ji"^^"' 
healino-  of  the  abrasion  or  superficial  ulceration  take* 

ace!  the  --face  becoming,  covered  with  a  -w  epiUie- 
liuin  whilst  the  flake  of  puiiform  matter  is  thrown  off 
T'llgard  to  the  mode  of  action  of  u-ritatmg  apphm- 
tions  in^conjunctival  inflammation,  the  following  expla- 
nation is  given  in  the  essay  already  cited.      ^.   ,  .  „ 
'  We  h^vo  above  seen  reason  to  conjecture  that  mflam- 

Hiation  of  the  conjunctiva,  fo^' .<^f  ^Pl^],^:^"^ '^fl^^enc" 
the  irritation  of  a  foreign  particle  in       eye  comm^^^^^^^^ 
bv  constriction  of  the  small  arteries,  which  allows  ot  tii. 
bfood  coiuscles  to  accumulate  in  the  capiUanes  and 
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venous  radicles.  That  in  such  a  case,  resolution  is  owing 
to  dilatation  of  the  arteries  and  coincident  acceleration  of 
the  flow  of  blood,  we  have  above  seen  equal  reason  to 
conjectiu-e.  Nay,  we  have  above  shewn,  by  experiment 
on  the  frog,  that  dilatation  of  the  arteries,  and  the  coin- 
cident acceleration  of  the  flow  of  blood,  are  the  fu'st  steps 
to  resolution  of  inflammation, — an  experiment,  let  it  be 
repeated,  which  is  an  interesting  illustration  of  the  modus 
operandi  of  stimulating  collyria,  applied  to  the  eye  for  the 
cui-e  of  catarrhal  ophthalmia." 

The  cases  of  ophthalmia  in  which  pustules  present 
themselves  quite  at  the  margin  of  the  cornea  are  not  of 
so  simple  a  character  as  that  above  described,  but  con- 
stitute a  transition  to  jihlyctenular  or  common  scrofulous 
ophthalmia.  The  injected  vessels  extend  to  the  pustules, 
in  fasciculi  fi'om  the  corresponding  side  of  the  sclerotic 
conjunctiva.  The  thick  epithehum  of  the  cornea  is  at  the 
part  opaque  and  slightly  raised  by  the  exuded  matter 
which,  with  the  softened  epithehum  of  the  sclerotic  con- 
junctiva of  the  spot  affected,  forms,  as  in  the  pi'eceding 
case,  the  small  yellow  flake.  This  form  of  pustule  thus 
presents  a  character  intermediate  between  the  phlyctenula 
or  pustule  of  the  cornea  and  the  abraded  spot  of  the 
sclerotic  conjunctiva  above  described. 

Catarrhal  inflammation  of  the  conjmidiva. — (Plate  I., 
fig.  1.)— The  conjunctiva  of  the  eyehds  and  of  the  pal- 
pebral sinuses,  is  deep  red.  The  conjunctiva  oculi  is  also 
deep  red  at  its  circumference,  but  towards  the  cornea  the 
redness  is,  at  the  commencement  of  the  inflammation, 
gradually  shaded  off' ;  when,  however,  the  inflammation  is 
fully  established,  the  redness  extends  even  to  the  margin 
of  the  cornea. 

The  injection  of  the  highly  developed  capillary  network 
of  the  palpebral  conjunctiva  gives  rise  to  a  uniform  and 
intense  redness,  concealing  from  view  the  larger  sub- 
jacent vessels.  Except  in  a  very  high  degree  of  inflam- 
mation, the  injection  of  the  less  developed  capillary 
network  of  the  sclerotic  conjunctiva  does  not  conceal  the 
larger  subjacent  vessels.  Indeed,  what  most  strikes  the 
observer,  is  the  network  with  large  meshes  formed  by  the 
mtercrossing  and  inosculation  of  comparatively  large  and 
tortuous  vessels,  the  ramifications  of  which  tend  towards 
the  margin  of  the  cornea.  These  vessels  are  the  arteries 
and  vems  which  carry  the  blood  to  and  from  the  super- 
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ficial  capillary  network— veins  especially,  for  the  arteries 
arc  rather  constricted,  and,  tliorelbro,  not  so  apparent. 

In  consequence  of  the  accumulation  ot  bloocl  m  ves- 
sels, the  conjunctiva  is  thickened.  Th(i  papilka  ot  the 
palpehral  conjunctiva,  being  for  the  sanie  reason  swollen 
and  erect,  the  inner  suiiaco  of  the  cyehds  has  a  velvety 
appearance.  , 

The  conjunctiva  covering  the  caruncula  lacrjnnalLS,  and 
forming  the  semilunar  fold,  is  deep  red,  hke  the  palpe- 
bral conjunctiva,  and  bemg  at  the^  same  time  tbickeued  , 
bv  the  accumulation  of  blood  in  its  vessels,  both  the  i 
laorymal   caruncle   and  semilunar  fold  appear  much 

^'^t^the  commencement  of  the  inflammation,  a  serous 
exudation  takes  place  fi-om  the  surface  of  the  conjunctiva. 
Bv-and-by  a  pui-omucous   discharge,  the  presence  ot 
which  is  an  iniportant  character  of  the  mflammation,  is 
estabhshed.     On  everting  the  lower  eyehd,  a  flake  ot 
exfoliated  conjunctival  epithehum  with  pui-omucus  is 
generaUy  seen  in  the  lower  palpebral  smus 
^  The  eyelids,  besides  being  somewhat  fed' are  more  or 
less  swollen,  fi-om  serous  exudation  into  then-  cellular 
tissue     TheVe  may  also  be  exudation  into  the  cellular 
tissue  underneath  the  sclerotic  conjunctiva,  raismg  it  up 
like  a  waU   round   the  cornea,  constitutmg  che,nos,s 
Tumefaction  of  the  eyehds  and  chemosis  analogo^^ 
their  natm-e  and  mode  of  production  to  that  ^sweiimg 
wSh  takes  place  in  the  neighbourhood  of  any  active 

"Ec'^oti;  spots  sometimes  present  themselves,  espe- 
cially ow  the  sclerotica,  in  consequence  of  extravasation 
of  blood  into  the  substance  of  the  sclerotic  conjunctiva,  or 
into  the  cellular  tissue  underneath. 

HeaSng  process  in  catarrhal  infla.unMwn  ofjhe^mn^- 
<rt,a.-As  vascular  congestion,  or  in  other  ^"i-'is,  the  led- 
ness  diminishes,  the  seromucous  or  pui-omucous  discharge 
E  com!  less  and  less,  and  auv  accompanymg  c^^^^^^^^ 
and  swelling  of  the  eyehds  subside.  It  is  to  be  lemaike^ 
?hat  tie  vascular  congestion  of  tl^e  palpebi.l  co^ijcUv^ 
disappears  less  quickly  than  that  of  the  ocuiai  con 

^"""plruknt  inflammation  of  the  co.^ndr.a.-Here  we  have 
aU  the  phenomena  of  catai^hal  i-fl™^i°n  in  an  aggm^ 
vated  deo-ree,— the  vascular  mjection  more  "Y-'^n^e  me 
ischaigeC^e  copious  and  purulent,  the  swelling  of  the 
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Gj'-elids  and  cliemosis  greater.  There  may  be  actual  dis- 
charge of  blood  from  the  surface  of  the  conjunctiva. 

From  the  description  now  given  of  jDurulont  inflamma- 
tion of  the  conjunctiva,  it  appears  that  the  matter  which 
is  exuded  fi'om  the  uidamed  surface  is  converted  into  pus, 
thoiigh  the  smface  is  not  ulcerated.  On  the  other  hand, 
the  Ij'mph  wliich  may  have  been  exuded  into  the  substance 
of  the  membrane  is  developed  into  tissue,  which  is  the 
caxrse  of  that  thickening  of  the  palpebral  conjuctiva,  and 
enlai'gement  of  its  pai^illfe,  which  remain  for  a  greater  or 
less  length  of  time,  or  even  permanently,  after  the  inflam- 
mation has  subsided. 

Oranular  conjunctiva. — This  morbid  condition  is  peculiar 
to  the  conjunctiva  of  the  eyehds,  palpebral  sinuses,  and 
semilunar  fold.  It  is  a  distinguishing  character  of  that 
inflammation  of  the  conjunctiva  which  prevails  in  work- 
houses, bari-acks,  &c.,  usually  chronic,  but  liable  to  acces- 
sions of  acute  conjunctivitis  termed  "relapses,"  and  under 
favouring  conditions  running  into  the  violent  pui-ulent 
ophthalmia. 

One  form  of  "  granulations  "  of  the  conjunctiva  appears 
to  consist  simply  in  hypertrophy  of  the  papiUee  of  the 
palpebral  conjunctiva  investing  the  tarsal  cartilages. 
(Plate  I.,  fig.  2.)  Sometimes  they  give  a  tuberculated 
aspect  to  the  inside  of  the  eyelid;  sometimes  they  are 
large  and  pedunculated  like  small  polypi. 

What  we  may  call  the  specific  granulations  of  the  con- 
junctiva present  themselves  as  unelevated  yellowish  points 
in  the  red  and  thickened  conjunctiva  over  the  tarsal 
cartilages ;  but  in  the  palpebral  sinuses  they  have  the 
form  of  more  or  less  elevated  phlyctenulas.  (Plate  II.,  fig. 
1.)  Just  within  the  edges  of  the  eyelids,  also,  they  are 
met  with  of  the  phlyctenrdar  forni,  arranged  in  a  row. 
These  phlyctenular-like  granulations  are  produced  by 
exudations  into  the  substance  of  the  conjunctiva.  The 
exuded  matter  is  found  at  a  certain  stage,  softened,  and 
in  the  form  of  a  greyish  matter,  consisting  of  microscopic 
cells  in  different  phases  of  development,  and  even  newly- 
fonned  capillary  vessels.  In  a  more  advanced  .stage,  the 
phlyctenuiae  are  found  to  have  bm-st,  and  the  matter 
oozmg  out  from  them.  In  this  stage  we  find  something 
like  real  granulations  rising  from  the  bottom  or  edges  of 
the  burst  phlyctenulse. 

Fseudo-membraneous  exudation  on  the  conjunctiva.  In 

inflammation  of  mucous  membranes  it  is  well  known  that 
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the  matter  exuded  on  the  surface  is  sometimes  found  in 
the  form  of  false  mouibrancs.  This  matter,  however,  does 
not,  like  that  exuded  by  serous  membranes,  become 
organised  into  tissue;  such  false  membranes  ai-e  \xsually 
separated  and  thi-own  oif. 

In  ophthalmitis  exuded  lymph  like  -what  is  found 
m  diphtheria  sometimes  presents  itself  on  the  white 
chemosed  conjunctiva.  Pseudo -membraneous  exudation 
on  the  palpebral  conjunctiva  also  sometimes  presents 
itself  in  cases  of  severe  purulent  ophthalmia  in  childi-en ; 
as  well  as  in  a  peculiar  form  of  inllammation  of  the 
conjunctiva  and  edges  of  the  eyelids,  distinct  fi-om  ordi- 
nary ophthalmia  neonatorum,  sometimes  met  with  m 
congenitally  syphilitic  iniants.  _ 

Pibriaous  exudation  not  only  on,  but  also  in  the 
interstices  of,  the  conjunctiva,  is  described  as  the  cha- 
racteristic of  the  diphtheritic  ophthalmia  to  which  atten- 
tion has,  of  late  years,  been  di  awn,  especially  m  Gennany 
and  of  which  a  "diphtheritic  epidenuc  constitution  oi 
the  atmosphere  is  said  to  be  the  chief  predisposing  cause. 

The  coao-ulation  and  exfoliation  of  the  epithehum, 
especiaUy  of  the  cornea,  in  consequence  of  chemical 
iajuries,  must  not  be  mistaken  for  pseudo-membraneous 

formation.  .     ^.       rrn  „+ 

Erysipelatous  inflammation  of  the  co7jjunctiva.—i.hemos% 
remarkable  appearance  in  this  ophthalmia  is  the  serous 
exudation  under  the  sclerotic  conjunctiva,  whereby_  tJie 
latter  is  raised  up  in  folds  which  protmde  Kke  vesicles 
between  the  eyelids.  The  conjunctiva  is  of  a  bght  red 
colour',  inclining  to  yellow,  and  presents  here  and  there 
spots  of  ecchymosis,  but  few  individual  vessels  are  readily 
discernible.  The  mucous  secretion  of  the  conjunctiva  is 
somewhat  increased  in  quantity.  _ 

Mortification  and  ulceration  of  the  conjunctiva.— Ln  cer- 
tain  cases  of  inflammatory  chemosis,^  sloughing  of  the 
conjunctiva  is  met  with.    Sloughing  ot  parts  ol  the  con- 
junctiva, in  consequence  of  chemical  mjiu-y,  is  of  common 
occui'ience.    Ulceration,  except  from  a  ^Pecific  cau^ 
seldom  takes  place.     In  a  phthisical  gul  I  iound  a 
sloughy  ulcer  of  the  conjunctiva  of  the  lower  palpebral 
sinus,  extending  to  the  palpebral  co".l^"^^f 
hand,  and  to  the  ocular  conjunctiva  on  t/^e  "tl  ei     It  at 
first  showed  Httle  disposition  to  heal  and  when  t  did  so 
the  contraction  of  the  conjunctiva  which  resulted,  cau^cd 
inversion  of  some  of  the  eyelashes  and  a  lai-ge  frenum 
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between  the  eyelid  and  eyeball.  The  other  eye  afterwards 
became  affected  in  the  same  way. 

Hmliii;/  of  woKiids  of  the  conjunctiva. — Wounds  of  the 
conjunctiva  readily  heal,  as  is  exemplified  after  the  ope- 
ration for  squint.  The  conjunctiva  becomes  injected  at 
the  edge  of  the  wound,  and  lymph  is  exuded,  which 
becomes  organised  in  the  manner  already  explained, 
according  as  the  union  is  by  the  first  or  second  intention, 
one  or  the  other  event  being  in  general  determined  by  the 
apposition  or  non-apposition  of  the  edges  of  the  wound, 
as  in  the  skin. 

The  palpebral  and  ocular  sui-faces  of  the  conjunctiva, 
though  inflamed,  have  no  tendency  to  form  adhesions 
even  while  kept  in  close  apposition,  unless  previously 
made  raw.  When  abrasion  of  the  surfaces  has  been  pro- 
iduced  by  ulceration,  and  especially  by  burns  and  escha- 
rotics,  there  is  then  great  tendency  to  the  formation  of 
adhesions  with  resulting  symhlepharon. 

Atrophy  of  the  conjunctiva. — We  have  an  example  of 
this  in  cuticular  conjunctiva,  or  conjunctival  xeroma,  in 
which  the  conjunctiva  is  so  changed  in  structure,  that  its 
epithelium,  the  epithelium  of  the  cornea  included,  is 
thickened,  diy  and  semiopaqae,  like  epidermis,  its 
natural  mucous  secretion  suppressed,  while  there  is 
general  contraction  of  the  whole  conjunctiva,  even  to 
obliteration  of  the  palpebral  sinuses.  Atrophy  of  the 
conjunctiva  is  comunonly  the  effect  of  some  external  oph- 
thalmia, which,  by  neglect  or  mistreatment,  has  been 
allowed  to  fall  into  a  chronic  state. 


2nd.  Sclerotitis,  or  inflammation  of  the  sclerotica. 

The  redness  is  in  the  form  of  a  pink  or  lake-coloured 
zone,  encii'cling  the  cornea;  the  injected  vessels  of  the 
sclerotica  being  very  minute,  and  disposed  in  straight 
radiating  lines.  The  tint  is  deeper  at  the  margin  of  the 
cornea,  whilst  it  is  shaded  off,  and  disappears  towards  the 
orbit— the  converse  of  what  occui-s  in  the  injection  attend- 
■  g  conjunctival  inflammation.    See  diagram  at  page  19. 

If  the  vascular  congestion  be  alone  taken  as  inflamma- 
ition,  then  it  must  be  said  that  the  part  of  the  sclerotica 
-visible  during  life  through  the  conjunctiva,  is  often  in- 
Iflamed;  but  if  exudation,  and  the  changes  which  the 
exuded  matter  undergoes,  be  rather  assumed  to  be  indi- 
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cative  of  inflammation,  tlien  it  must  be  admitted  tliat  tlie 
sclerotica  is  comparatively  rarely  the  seat  of  mliam- 
ination.  , 

Fibrous  tissues  in  general  do  not  appear  to  be  more 
frequently  the  seat  of  the  effects  of  inflammation  than  the 
sclerotica,  but  are  they  not  as  frequently  the  seat  of  vas- 
cular congestion?  Is  rheumatism  anythmg  more  m 
most  cases  than  vascular  congestion  m  hbrous  tissues 
with,  perhaps,  serous  exudation  into  neighbouring  parts  i 
What  is  called  rheumatic  ophthalmia  appears  to  be  at 
least  nothing  more  than  inflammatory_  congestion  of  the  , 
sclerotica,  usuaUy  -with  more  or  less  imphcation  of  the 
cornea  and  iiis.  •  ,„ 

Eheumatism,  or  inflammatory  congestion  m  hbrous 
stnictures,  may  at  last  lead  to  exudation  of  ly^i;^  «;ther 
into  the  substance  or  on  the  surface  of  the  part  alfected- 
in  the  one  case  giving  rise  to  the  thickemng  and  indura- 
tion of  the  fibrous  sti-uctui-es,  m  the  other,  to  effusions 
into  the  ioints  or  adhesions,  such  as  are  met  jith  m  peri- 
carditis   By  repeated  congestions,  the  sclerotica  is  mdeed 
left  in  a  somelhat  altered  state,  but  it  is  the  cornea  or 
ii-is,  when  it  is  the  anterior  segment  of  the  eye  which  is 
involved,  wHch  is  principally  the  seat  of  e^u-iataou^^^ 
lymph  and  the  changes_  consequent  on  it,  as  the  jomts 
are  in  articular  rheumatism.  _          n    i  4_; 

Pink  vascular  injection,  with  thickening  and  elevafaon 
of  the  sclerotica  in  patches  adjacent  to  the  cornea,  chiefly 
at  the  nasal,  temporal,  upper  and  lower  margins,  where 
the  recti  muscles  are  inserted,  I  have  met  with  m  scio- 
fulous  children  fi-om  eight  to  twelve  years  of  age,  and  m 
SeS^atic  adults,  especially  females.  Though  there  w*^ 
som^onjunctival  iujection  at  theplace,  and  sbght  dininess 

Tthe  cJrnea  supervened,  f^- ^^^^^^'^f  .^^IX!^^ 
insertions  of  the  recti  muscles  appeared  to  be  the  parte 
SSpally  afi'ected.  Eecovery  took  place  slowly  uud^ 
Wmeut,  the  congestion  disappearing  and  thethickenmg 

'"T'hf^?<;st  marked  example,  perhaps,  of  the  tissue  of 
the  sclerotica  becoming  the  seat  chang- fij- n^^^^^^^^^^ 
mationoccui-s  in  sclerotico- choroiditis.  The  fi  .t  chai 
is  a  tHckened  and  fleshy  appearance ;  but  it^  text 
becoming  at  the  same  time  softened,  the  sclcro.  . 
bv  and-bv  ^^elds  to  the  distension  from  withm  the  e> , . 
pJ-oSudcs\?id  becomes  attemiated  and  of  a  dark  coloa. 
{scUrotic  staphyloma).    Plate  iv  .  ng-  - 
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Pta.  25.  Diagrammatic  Section  of  an  Eye  affected  wltli  Sclerotic 
Staphyloma. 

In  some  cases,  however,  instead  of  becoming  attenuated 
and  dark,  the  affected  part  of  the  sclerotica  actually 
becomes  thickened,  and  of  a  dense  white  pearly  aspect. 

Healing  jjTOcess.— Incised  wounds  of  the  sclerotica  heal 
by  a  firm  cicatrice,  as  in  the  case  of  other  fibrous  tissues. 

Mortification  and  ulceration  of  the  sclerotica.— Such  do 
not  appear  to  occur'  as  results  of  ordinary  sclerotitis.  In 
a  case  referred  to  in  a  late  number  of  the  Ophthalmic 
Hospital  Eeports,  in  which  a  piece  of  the  conjunctiva  was 
excised  all  round  the  cornea,  and  the  nitrate  of  silver 
thereafter  applied  to  the  eye,  a  part  of  the  sclerotica 
sloughed. 


3rd.    Corneitis,  or  inflammation  oftJie  cornea. 

The  cornea,  though  vascular  whilst  being  developed  is 
m  its  fully-formed  and  healthy  state  non-vascular,  and 
yet  inflammation  of  the  cornea  is  spoken  of. 

The  cornea,  there  is  reason  to  believe,  derives  the 
materials  necessary  for  its  nutrition  from  the  blood  cir- 
culating m  the  vessels  of  the  adjoining  parts  of  the  con- 
junctiva and  sclerotica.    Let  us  inquii'e  what  takes  place 
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in  the  covnoa  when  it  Buffers  such  injury  as  would  excite 
inflammation  in  one  of  the  vascular  parts  of  the  eye. 

When  the  cornea  is  injured,  tlien,  congestion  of  the  ves- 
sels of  the  adjoining  parts  of  the  conjunctiva  and  sclerotica 
takes  place,  and  exudation  into  the  substance  of  the 
cornea  by-and-by  ensues.  Thus,  thf)Ugh  non-vascular,  | 
and,  of  course,  not  the  scat  of  the  inflammatory  congfjs-  I 
tion,  it  becomes  the  seat  of  a  very  important  part  of  the 
inflammatory  process — the  most  important  part,  perhaps, 
as  regards  the  events  of  the  process.  . ,  ,  , 

The  cornea  in  this  state  may  therefore  be  said  to  be,  to 
aU  intents  and  purposes,  inflamed— the  only  diflerenc^  inre- 
spect  to  it,  as  compared  with  vascular  parts,  being,  that  the 
vascular  congestion  is  not  in  it,  but  in  udjoinmri  strudurts. 

On  the  other  hand  it  is  to  be  remarked,  that  although 
these  adjoining  structures  are  the  seat  of  the  congestion, 
little  or 'no  exudation  may  take  place  m  them  or  on  them 
and  they  may  therefore  be  said  to  be  scarcely  or  not  at  aU 
the  seat  of  inflammation  as  regards  the  events  of  the  pro- 
cess When  the  conjunctiva  and  sclerotica  are  really 
inflamed,  exudation  in  or  on  them  may  occur,  but  then 
the  cono-estion  is  different  in  seat  and  extent  from  what  it 
is  when  the  cornea  is  the  seat  of  the  inflammation,  and 
there  may  be  no  exudation  into  the  cornea— the  cornea 
may  i-emain  unaffected.  _  . 

In  the  progress  of  inflammation  m  the  cornea,  thi>, 
structure  may  become  vascular,  but  such  an  event  is 
owing  to  the  development  of  new  vessels,  such  as  also 
happens  in  inflammation  of  vascular  parts.  _ 

Though  inflammation  of  the  cornea,  considered  as_  a 
non-vascular  part,  has  been  thus  dwelt  on,  the  ti-uth  is, 
that  all  tissues,  as  regards  theii-  component  elements,  are 
properly  speaking,  non-vascular,  Gaffer  fi-om  the 

corLa  only  in  the  degree  of  proximity  to  the  ve^f 
and  therefore  in  inflammation  only  in  the  degiee  of 
proximity  to  the  source  of  the  exudation . 

But  this  very  difference  in  the  case  of  the  cornea  affords 
a  natui-al  analysis  of  the  inflammatory  P^cess  it 
enables  us  to  observe,  separately,  the  two  great  .tage^  of 
inflammation  proper-the  congestion  ^r.^  exudation -th^ 
congestion  in  one  place,  the  exudation  ^  -^f^^-J^ 
also  enables  us  to  observe  m  uncomp  icated  mm, 
the  eventual  stages  of  inflammation,  such  as  re-organi- 

sation  and  suppm-ation.  ,         •  _„„;f„ofA(1 

That  the  cornea  is  the  seat  of  exudation  is  manife^t^d 
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by  opacities  of  various  kinds,  phlyctenulte,  and  ab- 
scesses. "VVben  new  vessels  are  developed  in  the  esiided 
matter,  the  cornea  then  becomes  the  seat  of  more  or  less 
redness.  This,  however,  is  to  be  distinguished  fi'om  that 
which  may  result  fi'om  effused  blood.  When  effusion  of 
blood  occiu's,  it  appears  usually  in  a  patch  near  the  edge 
of  the  cornea. 

When  resolution  of  inflammation  of  the  coi-nea  above 
referred  to  takes  place,  the  ii-ritability  of  the  eye  ceases, 
and,  on  the  one  hand,  the  congestion  of  the  neighbouiing 
conjimctiva  and  sclerotica  diminishes ;  then,  on  the  other, 
the  exudation  in  the  substance  of  the  cornea  disappears. 

The  cornea  has  been  just  referred  to  as  a  part  which, 
from  its  non-vascularity,  forms  a  good  subject  for  observ- 
mg,  m  a  manner  uncomplicated  by  the  presence  of  the 
vessels  m  which  the  blood  is  stagnant,  the  development 
and  disposition  of  the  exuded  matter  in  the  healing  pro- 
cess. The  matter  exuded  into  the  substance  of  the  cornea 
li'om  the  vessels  of  the  adjacent  conjunctiva  and  sclerotica 
may  (as  fai'  as  exammation  with  the  naked  eye,  or  the  eye 
assisted  merely  by  a  magnifying  glass  goes)  be  seen  to 
undergo  the  different  modes  of  development  above  de- 
scribed. 

It  may  be  seen  that  jmstules  fonn,  and  that,  in  the 
healmg  of  mcisions  and  ulcers  of  the  cornea,  adhesion 
and  gi-anulation,  and,  lastly,  cicatrization,  may  take  place 
without  the  development  of  new  vessels— a  convincins? 
proot  that  neither  suppui-ation  nor  "  organization"  neces- 
sarily implies  the  development  of  new  vessels. 

But,  as  above  hinted,  new  vessels  may  be  foiTQed  in  the 
matter  exuded  into  the  cornea,  and  this  again  affords  a 
very  mteresting  and  reacbly  observable  example  of  the 
development  of  new  vessels,  uncompHcated  by  the  previous 
existence  of  other  vessels  in  the  part 

The  new  vessels,  having  seiwed  theii-  pm-pose,  shiink 

^L^l^^^''-''\''^\^^  usuaUynot  until  this  has  taken 
place  that  cicatrization  is  completed. 

One  or  other  of  the  thi'ee  principal  layers  of  the  cornea 
may  be  more  particularly  the  seat  of  the  exuded  matter 
hence  are  drstmguished  inflammation  of  the  t  oi^v  snh- 
stance  of  the  cornea,  of  the  conjunctiva  comeS  and  of 
the  membrane  of  Descemet.  corneas,  and  ot 

.  Inflammation  of  the  proper  substance  of  the  cornea 
mflammation  of  the  proper  substance  of  the  cZet,  the 
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vascular  congestion  is  seated  in  the  sclerotica  in  the  form 
of  the  sclerotic  cii'cumcoruoal  zone,  but  sometimeH  the 
redness  is  very  slightly  marked.  There  is  geueruUy  also 
congestion  of  the  circumcorneal  network  of  the  conjunctiTa. 

The  exuded  matter  Is  deposited  either  m  the  interstices 
of  the  tissue  or  on  its  smface,  in  the  latter  case,  raising  the 
epithelium  in  the  form  of  a  phlyctenula. 

The  exudation  into  the  interstices  of  the  proper  sub- 
stance of  the  cornea,  may  produce  map-like  patches  ot 
dimness  and  notHng  more.  Or  the  exudation  bemg  m 
greater  quantity,  a  general  grejash  or  yeUowLsh-whit« 
opacity  results,  denser  at  some  pomts  than  others,  and 
intemuxed  with  red  fi'om  the  presence  of  new  vessels,  ia 
this  case,  the  cornea  presents  a  pecuhar  opalescent  ap- 

^X^certain  cases  there  is  less  exudation  and  development 
of  vessels :  the  cornea  stdl  retains  a  degree  of  transparency, 
but  is  of  a  dirty  yeUowish-green  coloui-,  and  rough  hke 
Sound  glass,  o^g  to  minute  vesicles  on  its  surface  or 
SinTte  points  of  ulceration,  resulting  from  the  bm;stin^ : 
S  the  yesicles.    There  is  softening  of  the  cornea  m  all . 

*^Wh^'tJudationinto  the  proper  substance  of  the  cornea, 
or  under  the  epitheUum,  takes  place  rapidly  and  copiously, , 
L  exuded  mitter  is  generaUy  foi-med  mto  pus  or  pm-ifoi^ , 
matter  and  the  result  is  an  abscess  or  a  pustule.    In  sucH  i 
Sses  the  inflammation  is  more  of  an  acute  character  than  : 
S  the  preceding.    There  is  more  vascuLir  congestion  mi 
Se  SnSnct  vaand  sclerotiai,  so  much  so  that  the  casea. 
in  qJ^stion  are  commonly  viewed  as  examples  of  corneihs  • 
^p^^ening  on  inflammation  of  the  conjunctiva  and  scle-  ■ 
whfle  the  preceding  cases  are,  on  account  of  the 
sS\ppea--ce  of  conglstion  in.the  conjui.ctiva  M 
sdlroticL  viewed  as  examples  of  piimary  comeitis.  But 
from  what  has  been  above  said  of  mflamniation  of  ^ 

cornea  there  is  no  prUnary  ^or>f^\^'^\^f^^^^^^ 
implied  i.  e.  with  vascuLir  congestion  fii-st  m  the  comea. 

ThrdeposJions  of  yeUow  matter  which  occm-  m  the - 
intersticS^of  the  cornia  at  its  lower  pai-t  which,  on  ac-  ■ 
Sv^t  ofTheii-  presenting  the  foi-m  of  the  ^^^^'^ ^^^.^l 
IhTvoot  of  the  nails,  are  caUed  icngms  or  omjx,  and  ^hich  - 
s^e  ^  -eneral  rapidly  absorbed  as  the  attendant  mflam- ■ 
mSn  is  subdued,  have  not  the  character  of  abscess^' 
nSXe  cii  cimscribed  coUections  of  matter  which  torin  m 
the  centre  of  tho  cornea.    The  latter  appeal-  as  a  densely 
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Fig.  26. 


opaque  spot,  first  wliite,  then  yellow,  aroimd  wliicli  tlie  rest 

of  the  cornea  is  more  or  less  opaque  from 

exuded  lymph,  in  which  there  may  be 

new  vessels,  as  in  the  waUs  of  abscesses 

elsewhere.    Compare  this  diagram  of  the 

position  of  the  matter  in  onyx  mth  that 

at  p.  121,  representing  the  position  of  the 

matter  in  hjq^opyon. 

Most  fi-equently  the  exuded  matter  is 

deposited  on  the  sui-face  of  the  proper 

substance  of  the  cornea,  raising  the  epi- 
thelium in  the  form  of  a  phlyctenula  or 

blister.     The  epithelium  of  the  cornea 

being  denser,  thicker,  and  more  coherent 
than  that  of  the  sclerotic  conjunctiva, 
confines  the  matter  which  is  exuded,  in 
much  the  same  way  that  the  epidermis  of 
the  skin  does.  The  matter  being  at  first  a  transparent 
fluid,  there  is  a  phlyctenula;  subsequently  becoming  puii- 
foiTu  or  puiTdent,  there  is  a  pustule.  Often  the  process 
does  not  proceed  so  far  as  the  foimation  of  a  pustule. 

A  phlyctenula  or  pustule  of  the  cornea  having  bui'st  a 
smaU  ulcer  covered  with  pui-olymph  is  left,  which  may  be 
compared  to  the  spot  on  the  sclerotic  conjunctiva  in  pus- 
tular ophthalmia.  A  fasciculus  of  new  vessels,  extending 
to  tins  ulcer  from  the  conjunctival  cii-cumcorneal  network 
may  make  its  appearance.    (Plate  I.,  fig.  3.) 

Sealing  process  in  inflammation  of  the  proper  substance  of 
the  cornea.-Wien  the  congestion  around  the  cornea  sub- 
sides, the  matter  exuded  into  its  substance  may  graduaUv 
be  absorbed,— and  this  even  when  development  of  it  has 
gone  on  to  the  fonnation  of  new  vessels,— though  tardilv  • 
tor  the  more  the  exuded  matter  has  been  developed,  the 
less  reacbly  does  it  cbssolve  and  become  fitted  for  absorp- 
tion The  new  vessels  fii-st  disappear,  leaving  a  grevish- 
white  opacity,  which  clears  away  from  the  cScumfeJence 
towards  the  centre  of  the  cornea,  where  often  more  or  less 
opacity  remams. 

A  pustule  on  the  suiface  of  the  cornea,  or  an  abscess  in 
Its  proper  substance,  may  disappear  by  absorption  of  its 
contents    leaving   however,  more  or  less  opacTty-  bi  t 
these  coUections  of  matter  usuaUy  bui'st,  and  eave  a  sore 
inSSSr  — -  oiTn 

Inflammation  of  the  conjunctiva  cornece.-This  usually 

I  2 
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accompanies  acute  inflammation  of  the  proper  fiubstance 
of  the  cornea,  or  is  an  extension  of  iniiammation  ot  tlie 
sclerotic  conjunctiva.  . 

In  consequence  of  tlie  exudation,  tlio  conjunctiva  comeaj 
becomes  at  some  point  opaque  and  thickened,  and  here  new 
vessels  are  soon  formed,  which,  connectmg  themselves  witn 
the  conjunctival  cii-cumcoineal  network— which  at  tne 
nlace  is 'in  a  state  of  congestion— appear  as  a  mere  exten- 
sion of  a  fasciculus  of  vessels  fi'om  it.  The  opacity  and 
vascularity  may  graduaUy  spread  over  the  cornea. 

In  some  cases  of  what  may  be  called  inflammation  of 
the  conjunctiva  corneas,  there  are  fewer  new  vessels  and 
less  opacity,  but  there  is  superficial  spreading  ulceration. 
In  certain  cases  the  cornea  presents  here  and  there  on  its 
sui'face  vascular  fungous  granulations. 

The  changes  which  the  conjunctiva  cornefe  undergoes  m 
inflammation,  the  thickening  and  vascularity,  are  veiy  apt 
to  remain  in  the  foi-ms  of  pannus  vascular  coi-nea, 
(Plate  II.,  fig.  1);  tut  often  they  disappear  entu-ely,  ana 
the  cornea  resumes  its  natural  appearance. 

Inflammation  of  the  membrane  0/ i)e«ccmei.— In  this  m- 
flammation, the  vascular  congesbonismthesclerotic zone. 
The  exuded  matter  is  deposited  between  the  proper  sub- 
stanc?  of  the  cornea  and  the  membrane  and  generaUy 
Sisents  itself  in  the  foi-m  of  scattered  punctifoim  opacities. 
Sex-e  also  riew  vessels,  when  foi-med,  make  then-  appear- 

^""m  the  inflanimatory  congestion  subsides,  the  exuded 

"^h;i™lfl^So?yo7w^^  appear  to  be  sometimes 
the  "S  exuda^Fon'^with  exfoliation  of  the  epithehum 
from  tiie  inner  suiface  of  the  membrane  of  Descemet. 
^'Tfc'rS^/X.cor^ea.-The  cornea  is  extremely  prone 
to  ulceration.  The  ulceration  may  be  limited  to  a  niere 
Iwon  orexfoHation  of  the  epithehu^,  o^it  may  aff^ 
the  proper  substance  of  the  cornea  al^o  ihe  memDiane 
ofVesclmet  does  not  appear  to  be  ^^^^l^'^Z^  . 

but  when  exposed  and  depnved  of  stipport  by  Pf  f  ^^J^  ; 
Xmtion  of'  the  proper  substance  of  the  cornea,  it  even- 

''-'fl^^'oftne  ^ff^^r^r&^^JtZ^^^ 
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mation  of  tlie  proper  substance  of  the  cornea.  Tlie  second 
is  rather  a  result  of  inflammation  of  the  conjunctiva 
coi-nese  ;  there  is  superficial  vascularity,  and  the  abrasion, 
like  ulceration,  has  a  great  tendency  to  spread  ;  but  while 
it  spreads  on  one  side,  cicatrization  may  be  seen  taking 
place  on  another.  The  cicatrization  gives  rise  to  slight 
opacity. 

Ulceration  of  the  proper  substance  of  the  cornea  generally 
commences  by  the  bui'stiag  of  an  alascess  or  phlyctenula. 
Both  the  bottom  and  edges  of  the  ulcer  may  be  clear,  and 
the  cornea  around  scarcely,  if  at  aU,  nebulous.  In  other 
cases  the  bottom  of  the  ulcer  is  tilled  with  a  grayish 
sloughy-looking  matter,  which  is  thi'own  oflf  to  be  suc- 
ceeded by  the  same  thing,  whilst  the  ulcer  goes  on  in- 
creasing in  depth,  and  may  at  last  completely  perforate 
the  comea. 

Hernia  of  the  cornea — [Keratocele). — When  an  ulcer  has 
penetrated  through  the  proper  substance  of  the  cornea, 
the  membrane  of  Descemet,  unable  to  withstand  the 
pressm;e  from  within,  is  protruded  at  the  bottom  of  the 
ulcer,  m  the  form  of  a  small  vesicle  filled  with  aqueous 
humour  (Fig.  27).    This  hernia  of  the  cornea,  or  rather 


27.  Fio.  28. 

prolapse  of  the  membrane  of  Descemet,  usuaUy  bm-sts 
ere  long ;  the  aqueous  humour  is  thus  aUowed  to  escape 
whereupon  the  ins  faHs  forward  into  contact  with  th^ 

i^'^'^^l''         ^P^^      it  t'^k^^  Pl^«e  through 
the  ulcerated  opemng  m  the  comea  (Fig.  28)  ^ 

.  If  now  a  remission  of  the  attending  inflammation  occui's 
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wliich.  is  apt  to  happen,  in  consequence  of  the  relief  of 
tension  produced  by  the  evacuation  of  the  aqueous 
humom',  the  \dcerated  opening  in  the  cornea  heals,  the 
aqueous  humour  again  accumulates,  and  the  iris  retmns 
to  its  natural  position,  provided  no  prolapse  of  it  had 
taken  place. 

In  some  cases,  when  ulceration  of  the 
cornea  is  both  broad  and  deep,  but  not 
penetrating  entirely  through  the  pro- 
per substance,  the  hernia  of  the  cornea 
■which  takes  place  is  large,  but  still  in- 
vested with  some  of  the  coraeal  tissue.  In 
consequence  of  this  it  does  not  so  readily 
burst,  but  may  remaiu  permanent  as  a 
thinned  and  projecting  part  of  the  comea, 
with  impaired  ti-ansparency,  resembling 
somewhat  conical  comea,  fi-om  which, 
however,  it  is  to  be  distinguished.  From 
partial  staphyloma  it  differs  in  not  being 
^  connected  with  the  iris,  and  never  bemg  so 

opaqiie  (Fig.  29). 
By  the  bursting  of  an  abscess  or  onyx  of  the  cornea 
inwards  into  the  anterior  chamber,  the  membrane  of  Des- 
cemet,  and  the  inner  part  of  the  corneal  substance,  are 
destroyed;  the  outer  part,  then,  incapable  of  withstandmg 
the  pressm-e  fi'om  within,  sometimes  yields,  and  forms  a 
prominence  of  a  conical  shape. 

Mortification  of  the  cornea.— The  complete  death  of  the 
comea,  and  the  separation  of  it  in  the  foi-m  of  a  weU- 
marked  leatheiy  slough,  is  of  rare  occuiTence.  iHe 
destraction  of  the  comea,  which  is  so  common  m  the 
pui-ulent  ophthaknise,  takes  place  in  a  different  manner-. 

The  comea,  overlapped  aU  round  its  margm  by  the  che- 
mosed  conjunctiva,  may  be  obsei-ved  to  continiie  for  some 
time  tmaffected ;  but  within  a  short  mtei-val  it  wiU  be 
found  to  have  become  quite  opaque  and  soitened.  lo 
this  succeeds  the  process  of  destmction,  which  consists  in 
that  foiTU  of  mortification,  with  smaU  sloughs,  winch 
constitutes  ulceration.  The  destraction  may  mvolve  the 
whole  comea  in  its  whole  thickness,  or  a  part  only  m  its 
whole  thickness ;  or  it  may  involve  a  superficial  portion 
only,  and  this  of  greater  or  less  size.      .   ,  .  .  , 

The  immediate  cause  of  all  this  mischief  appears  to 
be  the  infiltration  of  the  substance  of  the  cornea  witli 
exuded  matter,  and  the  mechanical  pressiu'e  exerted  by 
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the  chemosod  conjixnctiva  and  swollen  eyelids,  whereby 
the  nutritive  movements  are  more  or  less  completely  ar- 
rested. 

Healing  of  wounds  and  idcers  of  the  cornea— hy  the  first 
intention. — A  simple  incision  of  the  cornea  in  general  heals 
readily.  From  the  vessels  of  the  conjimctiva  and  scle- 
rotica, -which  are  congested  on  that  side  of  the  cornea 
next  the  wound,  lymph  is  exuded  into  the  cornea  at  the 
seat  of  the  wound,  producing  opacity  to  a  greater  or  less 
extent,  and  of  more  or  less  intensity.  The  cut  edges  are 
agglutinated  by  the  exuded  lymph,  and  by  its  organi- 
zation continuity  of  structure  is  restored.  What  of 
exuded  matter  remains  in  the  substance  of  the  cornea, 
producing  opacity,  is  graduaUy  absorbed,  and  the  cornea 
clears  m  proportion  as  the  injection  of  the  conjunctival 
and  sclerotic  vessels  subsides ;  a  small  speck  perhaps,  the 
cicatrice,  merely  remaining.  No  new  vessels  may  have 
been  foiTaed  in  the  cornea. 

Bij  the  second  intentimu—Loss  of  substance  of  the  cornea, 
whether  produced  by  ulceration  or  otherwise,  is  restored 
by  gi-anulation.  The  gi-anulations  may  be  non-vascular, 
or  they  may  be  vascular,  from  new  vessels  which  have 
been  developed  m  the  exuded  matter,  and  which  have 
iormed  a  connexion  with  those  of  the  neighboui'ing  con- 
junctiva and  sclerotica.  These  new  vessels  generaUy 
disappear  when  the  process  of  granulation  is  completed, 
and  preparatory  to  cicatrization.  Thus,  when  an  ulcer 
Has  tilled  up  by  vascular  gi^anulations,  one  vessel  after 
another  disappears,  luitH  all  are  gone,  leaving  an  opaque 
streak  where  theu^  coui-se  in  the  cornea  had  been. 

At  fu-st  the  sore  may  be  swoUen,  and  more  or  less  nebu- 
lous at  the  edges  and  discharge  a  tough,  yeUow,  pm-o- 
lymphy  matter,_  which  sometimes  adheres  to  it,  and  hangs 
down  from  it  m  flakes.  But  when  the  ulcer  begins  to 
heal.  Its  edges  become  decidedly  gray  and  opaque,  and  in 
proportion  as  it  is  fiUed  up  with  gi-anulations,  th;  quan- 
tity of  puro-lymphy  matter  discharged  from  it  dimimshes 

l^.i  """Tf?  cicatrization  take^ 

place  and  the  surroundmg  nebulosity  diminishes  until  it 
disappears  altogether. 

The  cicatrice  is  either  a  pei-manently  opaque  spot 
as  Tr^m.l  '^T/'f  P^-^^^^t^g  the  Vpearance 
^^rfac^ofThf  coS.  '^^^  ^^^^^  — 
Effects  of  penetration  of  the  corwea—When  the  cornea 
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freely  penetrated  by  ■wound,  ulceration,  or  Bloughing, 
prolapsus  iridis  takes  place. 

According  to  the  size  and  position  of  the  opening  in  the 
cornea,  so  is  the  extent  of  the  prolapse  of  the  ii'is,  and  so 
is  the  pupil  more  or  less  involved.  The  different  degrees 
of  prolapsus  iiidis  have  received  different  names  ;  thus, 
when  small  it  is  called  myocephalon,  from,  its  foi-ming  a 
smaU  black  point  like  the  head  of  a  fly  ; — when  it  is  a 
little  larger,  and  flattened  down  by  the  pressui-e  of  the 
eyelids,  it  has  been  compared  to  the  head  of  a  nail, 
whence  the  name  clavus ; — when  larger  and  more  promi- 
nent, it  has  been  called  melon,  or  apple-shaped  prolapse. 
When  the  iris  is  protruded  at  several  openings,  or  when, 
in  consequence  of  extensive  destmction  of  the  coi-nea,  it 
ifi  almost  wholly  protruded,  but  is  bound  by  adhesions  to 


Fig.  30. 


Fig.  31. 


the  capsule  behind,  the  appearance  is  somewhat  like  that 
of  a  bunch  of  grapes,  whence  the  mime  staphyloma  race- 

mosum  (Fig.  30). 

When  prolapsus  iiidis  has  taken  place,  all  the  symp- 
toms of  the  attending  inflammation  are  apt  to  be  aggra- 
vated. But  if  the  inflammation  subsides,  and  if  the 
opening  in  the  cornea  and  size  of  the  prolapsed  ms  be 
^thin  certain  Hmits,  the  latter  graduaUy  conti-acts  and 
flattens  as  the  ulcer  of  the  cornea  closes,  and  ^thing  at 
last  remains  but  the  cicatrice  in  the  cornea,  and  adhesion 
between  this  and  the  inssijnechia  aiiterwr-vath  more 
or  less  deformed  and  contracted  pupil.  _      ,   ^  „r 

If  in  consequence  of  a  more  extensive  destmction  ot 
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the  comea,  whether  by  ulceration  or  sloughing,  the  pro- 
lajjsecl  portion  of  the  iris  have  exceeded  the  limits  al- 
luded to,  it  never  collapses,  but,  as  mQ  be  by-and-by 
shown,  laj^s  the  gi-ound  for  the  formation  of  a  staphy- 
loma of  the  iris,  partial  or  total.  Figure  31  reiDresents 
total  prolapsus  iridis,  the  foimdation  for  total  staphy- 
loma. 


4th.  Iritis,  or  inflammation  of  the  iris. 

In  consequence  of  the  coloration  of  the  ii^is,  it  does  not, 
like  the  conjunctiva,  for  example,  when  inflamed,  appear 
red,  but  of  a  colom-  which  is  a  compound  of  its  own 
natural  colour-  and  that  of  the  stagnant  blood.  Thus,  as 
above  mentioned  (p.  26),  a  blue  iris  becomes  green,  a 
brown  ii-is  reddish-brown.  The  pupillary  cii-cle  is,  how- 
ever, usually  rather  pinkish.  The  brilliancy  of  the  iris  is 
at  the  same  time  impaii-ed  or  lost.  Subsequent  changes 
in  the  coloui-  of  the  iiis  are  owing  to  exuded  matter  and 
to  changes  in  the  pigment.    (Plate  III.,  fig.  1.) 

The  injected  vessels  of  the  ii'is  are  usually  not  very 
evident  individually :  sometimes,  however,  they  are  so, 
especially  in  parenchymatous  inflammation. 

The  circumcomeal  zone  of  sclerotic  congestion  ig  well 
mai-ked.  The  conjunctiva  may  be  little  or  very  much 
injected— so  much  sometimes  as  to  hide  the  sclerotic 
injection. 

The  aqueous  humour-  is  at  first  somewhat  increased  in 
quantity  by  serous  eflfasion.  Exudation  of  lymph  after- 
wards takes  place;  and  that  either  on  the  sui-faces  or 
mto  the  substance  of  the  iris.  The  exu- 
dation fi-om  the  anterior  surface  and  fi-om 
the  pupillary  margin  may  be  dii-ectly  seen. 
Most  commonly  the  exudation  takes  place 
first  from  the  pupillary  margin.  On  the 
anterior  sm-face  the  lymph  presents  itself 
in  drops,  and  fine  flakes  of  it  may  often  be 
seen  in  the  aqueous  humour,  rendering  it 
tui-bid. 

The  lymph  exuded  into  the  aqueous  hu- 
mour may  be  converted  into  pus  or  pui-i- 
form  matter,  which,  accumulating  at  the 
bottom  of  the  anterior  chamber,  gives  rise 
to  hjpopyon.  Compare  this  diagram  of 
the  position  of  the  matter  in  hypopyon  with        Pio  39 
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that  at  p.  115,  representing  the  position  of  the  matter  ui 
onyx. 

The  lymph  exuded  at  the  pupillary  margin  soon 
becomes  consolidated  and  organized,  forming  bands  of 
adhesion  between  the  margin  of  the  pupil  and  the  capsule 
of  the  lens  [synechea  posterior) — distortiag  the  pupil,  and 
sometimes  contracting  it  to  a  point. 

The  mode  in  which  closui-e  of  the  pupil  takes  place 
appears  to  be  this;  the  pupil  haviDg  been  in  a  state  of 
contraction  when  the  lymph  was  exuded,  the  Ij-mph,  in 
consolidating,  contracts  and  di-aws  together  more  closely 
the  margia  of  the  pupil  fi-om  which  it  has  been  exuded, 
and  to  which  it  is  adherent. 

New  vessels  may  make  their  appearance  in  the  lymph 
forming  the  bands  of  adhesion,  ia  that  exuded  on  the 
anterior  sm-face  of  the  ii-is,  and  also  in  that  filling  up  the 
pupil. 

The  lymph  poured  out  at  the  pupil,  forming  bands  of 
adhesion,  becomes  of  a  brown  or  yellow  colour  fi'om  the 
deposition  of  pigment  in  it.  Small  red  or  brown  masses 
of  lymph  are  also  sometimes  seen  on  the  outer  cu-cle  of 
the  iiis,  or  at  the  margin  of  the  pupil. 

Though  no  distinct  serous  membrane  can  be  demon- 
strated on  the  anterior  sui-face  of  the  iiis,  it  thus,  like  the 
sui-face  of  inflamed  organs,  which  are  covered  with  serous 
membranes,  poui-s  out  lymph,  which  gives  lise  to  adhe- 
sions ;  but  what  is  peculiar  is,  that  the  adhesion  which 
takes  place  is  generally  between  the  iiis  and  capsule  of 
the  lens,  rarely,  if  ever,  between  the  ii-is  and  the  cornea, 
if  the  latter  be  unaffected  with  ulceration. 

Parenchymatous  inflammation  of  the  iris  may  be  looked 
upon  merely  as  a  more  intense  degree  of  inflammation,  m 
which,  to  exudation  on  the  sm-face  of  the  uis,  thei-e  is 
added  exudation  into  its  substance.  , 

There  is,  in  acute  parenchymatous  mflammation  ot  the 
iris,  greater  vascular  congestion  both  of  the  conjunctiva 
and  sclerotica,  together  with  congestion  of  the  choroid,  as 
may  be  inferred  fi'om  the  accompanying  photopsy  dui^g 
life,  and  fi'om  its  having  been  found  on  dissection  after 
death  that  there  was  lymph  on  the  inner  sui-face  ot  the 

choroid.  „        .  •    .  ,  i„„„ 

Exudation  into  the  substance  of  the  ms  takes  place 
principaUy  at  the  pupillary  cu-cle,  and  is  niamfested  by  a 
rusty  or  tawny  colour-  which  that  pai-t  of  the  ins  pre- 
sents. 
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Abscess  is  apt  to  foim  in  such  cases  when  acute.  It 
•pears  as  a  small  yellow  tubercle  on  the  surface  of  the 
;s,  generally  near  its  pupillaiy  or  ciliary  edge,  which 
lu'stmg  into  the  anterior  chamber,  gives  rise  to  a  smaU 
hypopyon.    The  place,  where  the  abscess  was,  after-wards 
appears  black,  the  ii'idal  substance  having  become  atro- 
phied, so  that  the  uvea  shines  thi'ough.    When  the 
abscess  is  quite  at  the  ciHary  margia,  it  may  evacuate 
itself  externally  through  the  sclerotica,  close  to  the  place 
of  its  junction  with  the  cornea. 

HEemorrhagic  effusion  also  occm-s  in  inflammation  of 
the  iris.  The  blood  is  usually  in  small  quantity,  forming 
a  patch  of  greater  or  less  size  on  the  anterior  surface  of 
the  ms,  and  tinging  the  exuded  lymph.  Sometimes  an 
accumulation  of  blood  appears  at  the  bottom  of  the 
anterior  chamber. 

Healing  2)rocess  in  inflammation  of  the  iris. — As  the  con- 
gestion m  iiitis  subsides,  the  progress  of  the  absoi-ption 
of  the  exuded  matter  is  beautifully  seen.  Matter  which 
has  been  recently  exuded  rapidly  disappears.  Tubercles 
of  lymiA  with  vessels  ramifying  on  the  surface  progres- 
sively shrmk,  and  the  blood  in  the  vessels  becomes  dark 
and  dead-looking,  Kke  the  blood  in  ecchymosis.  Ljonph, 
which  has  become  organized  into  adhesions,  having  to 
undergo  solution  by  a  retrogressive  metamoi-phosis,  in 
prder  to  be  fitted  for  absoi-ption,  disappears  slowly ;  and 
in  many  cases  the  organization  is  akeady  so  complete, 
that  no  process  of  removal  takes  place.  Thickening  and 
3hange  of  sti-uctm-e  of  the  ii-is  fi-om  exudation  into  its 
Bubstance,  together  with  contraction  of  the  pupH  and 
Dbstniction  of  it  with  lymph,  are  very  often  permanent. 

Jiffused  blood  IS  m  general  readily  absorbed,  but  after 
•epeated  eflfusions  some  remains  unabsorbed,  in  the  form 
)1  brown  er  black  masses  and  patches,  at  the  bottom  of 
;he  anterior  chamber  and  on  the  surface  of  the  iiis 

Inflammation  of  the  Uning  membrane  of  the  posterior 
chamber  or  uveiMs.-Ljmiph  may  be  exuded  in  large 
-^-^^  Pf^^^'^T  chamber,  on  the  posteiilr 
■7^11  '''''^  of  tte  capsule 

til  °^        exudation  is  probably  the 

easels  of  the  cihary  processes.    See  fui-ther  on  this  head! 
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5tli.  Inflammation  of  the  ciliary  body  or  circle 
[Kyklitis). 

The  ciliary  body  not  being  accessible  to  direct  observa- 
tion, the  anatomical  characters  of  the  early  stages  of  ia- 
flammation  affecting  it  can  only  be  inferred. 

The  external  redness  of  congestion,  in  the  foim  of  a 
sclerotic  cii'cumcorneal  blush,  it  shares  in  common  with 
the  ii-itis  that  accompanies  it.  In  a  more  advanced  stage 
the  redness  becomes  of  a  pm-plish  tint,  from  the  sclerotica 
now  involved  in  the  inflammation  having  become  atte- 
nuated and  dark  coloured  over  the  region  of  the  ciliary 
body.    (Plate  III.,  fig.  2.) 

In  the  chi-onic  fonn,  there  is  serous  exudation,  which, 
accumulating  underneath  the  ciliaiy  body,  causes  both  it 
and  the  attenuated  sclerotica  to  bulge  out,  forming  anterior 
sclerotica  staphyloma. 

Towards  the  side  next  the  projection  the  pupil  may  be 
displaced,  owing  to  the  iris  being  dragged  by  the  portion 
of  the  ciliary  body  impHcated  in  the  staphyloma. 

On  the  same  side  patches  of  opacity  frequently  form  in 
the  cornea.    (Plate  III.,  fig.  2.) 

What  has  been  above  described  as  inflammation  of  the 
lining  membrane  of  the  posterior  chamber  or  uveitis  app^  • 
to  be  one  form  of  inflammation  of  the  ciliary  body.    The  • 
soui-ce  of  the  lymph,  which  is  exuded  in  large  quantity 
into  the  posterior  chamber,  being  the  vessels  of  the  ciliary  • 
processes. 

6th.  Choroiditis  and  retinitis,  or  inflammation  of  the  choroid  i 
and  retina. 

The  external  redness  of  congestion,  symptomatic  of  in-  ■ 
flammation  of  the  choroid  and  retina,  cannot  be  seen,  tor,  . 
diS'erent  from  what  is  the  case  in  regai-d  to  the  stractures  f 
hitherto  considered,  the  bloodvessels  of  those  under  notice  ( 
enter  the  eyeball  at  its  back  part. 

Bv  means  of  the  ophthahoioscope,  as  above  shown,  pp.> 
48  52  the  retina  and  choroid  may  be  du-ectly  observed ( 
dm-ing  life,  and  much  has  now  been  made  out  concei-ninge 
the  Anatomical  characters  of  inflammation  affectmg. 
them.  The  appearances  above  enumerated,  w..,  con?^-  ' 
tions,  spots  of  extravasatcd  blood,  opacities  of  vanous. 
appearance,  pigment  deposits,  &c.,  ai'C,  some  of  them,  the. 
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manifestations  of  iaflammation  in  progress ;  others,  tho 
eflFects  of  past  inflammation.  In  acute  iaflammation,  of 
course,  the  ej^e  could  not  beai*  examination. 

The  vessels  of  the  choroid  shine  thi'ough  the  retina ;  but 
the  mode  of  distribution  of  the  vessels  of  the  retina  and 
choroid  is  so  characteristic  that  inflammatoiy  injection  of 
the  former  can  be  readily  distinguished  fi-om  that  of  the 
latter  independently  of  the  difference  of  the  seat  and  defi- 
nition of  the  vessels. 

Some  of  the  opaque  appearances  which  have  been  ob- 
served at  the  bottom  of  the  eye  are  indications  of  exuded 
lymph  deposited  in  the  substance  of  the  choroid,— or  be- 
tween the  choroid  and  retina  producing  adhesion  of  the 
two  membranes,  with  alteration  of  theii-  textui-es  includ- 
ing the  pigment  membrane  of  the  one  and  stratum  bacil- 
losum  of  the  other,  and  as  has  been  repeatedly  found  on 
dissection.  Others  of  the  appearances  again  seem  more 
distmctly  referable  to  retinal  exudation,  extravasation,  and 
pigment  deposit. 

The  retina  bulged  foi-ward  and  tremulous  is  an  indica- 
tion ol  serous  exudation  between  the  choroid  and  it  on 
the  one  hand,  and  dissolution  of  the  vitreous  humour  on 
tlie  other  In_  such  cases  the  retina  has  appeared  some- 
sSi5ui°e  ^changed,  sometimes  degenerated  in 

Ophthalmoscopic  mamfestations  of  inflammatory  conges- 
tion of  the  c/wroid.— Increased  redness  of  the  fundus,  either 
m  patches  or  generally,  behind  the  level  of  the  retina 
mdi^ates  congestion  of  red  coi-puscles  in  the  capillaiT 
network  on  the  inner  surface  of  the  choroid,  and  in  the 
vasa  vorticosa  on  the  posterior. 

Ophthahnoscopic  mamfestations  of  choroidal  exudation.— 
In  choroiditis,  exudation  may  take  place  on  the  inuer 
smtface  of  the  choroid,  in  the  interstices  of  its  stroma™d 
also  between  the  choroid  and  sclerotica.  If  there  si  oX 
be  such  mtense  congestion  as  is  presented  by  the  conjZc- 
tiva  m  purulent  ophthabnia,  the  exudiion  S 
JC'  ifi  ^^PPi^-ation  will  take  place,  the  rSSt  of 
which  wtU  be  breakmg  up  and  disorganisation  of  the 
whole  mteiior  of  the  eye.  But  before  this,  the  other  in 
temal  stmctui-es  wiU  have  become  impKcated  Tb^ 
pMeg^n.*'"^'  ""'^  ophthalnStifS-  ocxflar 

membrane  is  detached  and  broken  un  bv 
axudation  fi-om  the  chono-capillary  network.  ^  ^ 
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BlTiist-wliite  deposits  ■behind  the  retina  indicate  plastic 
exudation  on  or  in  the  choroid.  The  exudation  may  be 
in  the  form  of  disseminated  points,  or  iri  thin  films,  or  in 
thick  and  promiaent  masses  concealing  the  subjax^nt  vas- 
cular structiire. 

Black  or  dark  gray  patches  indicate  pigment  deposits 
in  the  stroma.  Such  may  be  seen  scattered  over  the 
fundus,  behind  the  level  of  the  retinal  vessels. 

Usually  arormd  the  plastic  exudations,  the  congestion 
of  the  choroidal  vessels  is  intense,  and  the  pigment  depo- 
sits well  marked.  .      ^  j 
Ophthalmoscopic  manifestation  of  extravasation  of  blood. 

 Patches  of  extravasated  blood  appear  dark  red  in  the  f 

centre  and  clear  at  the  edges,  Ijnng  behind  the  level  of  : 
the  retinal  vessels.    After  a  time  they  are  found  to  have  ■ 
become  yellowish  or  light  brown,  and  suiTounded  by 
pigment  deposits. 

Manifestation  of  atrophy  of  the  choroid.— A.  result  ot 
chronic  choroiditis  and  of  extravasations  of  blood  is 
atrophy  of  the  choroid  at  the  affected  spots.  Through  the 
atrophied  choroid,  the  sclerotica  appears  m  the  foim 
of  white  or  yeUowish-white  patches,  adjacent  to  which 
are  pigment  deposits.  The  patches  of  sclerotica  de- 
nuded of  the  choroid  being  still  covered  by  the  re- 
tina the  vessels  of  the  latter  are  seen  ramifymg  over 
them.  Atrophy  of  the  choroid  adjacent  to  the  papilla 
optica  in  posterior  sclerotic  staphyloma  is  an  example 
of  this  change  which  we  have  had  occasion  to  notice 

above  at  p.  60.  „  ,      . ,  i       j  i.„ 

The  bluish-white  patches  of  choroidal  exudation  are  to 
be  distinguished  fi'om  these  white  sclerotic  patches.  _ 

It  is  to  be  remembered  that  the  different  states,  just 
described,  are  not  met  with  singly  or  unaccompamed  by 
each  other,  or  by  analogous  degenerations  of  tiie  retina, 
the  vitieous  and  even  the  ciystalline  body.  For  inflam- 
mation does  not  long  remam  confined  to  the  choroid. 
The  retiaa  in  pai-ticular  soon  participates. 

Ophthalmoscopic  manifestation  of  inflammatory  cmgestim  . 
oftfie  optic  papilla  and  retina.-The  papilla  is  red  fi-om  the 
injection  of  smaU  vessels  seen  on  its  sui-face  It  maj  be 
red  all  over,  or  only  to  the  extent  of  one  half  or  le^.  in  i 
general  congestion  of  the  papilla  and  retma,  ^e  whde 
fimdus  is  reddish-gray  and  duU-lookmg,  whd^t  tiie 
XSlis  scarcely  distinguishable  fi-om  the  retmal  sm-face 
except  by  tiie  emergence  of  the  lai-gc  ceuti-al  vo^^cl^.    Ut  • 
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these  vessels,  the  ai'teries  ai-e  constricted  and  the  veins 
tiu-gid. 

Ophthalmoscopic  manifestatmi  of  exudation. — Whitish 
patches  here  and  there  on  the  surface  of  the  retina  on  a 
level  mth  or  ia  fi-ont  of  the  vessels— sometimes  like  a  film 
haJf  concealing  them— sometimes  more  decidedly  opaque. 
Ihese  patches  may  be  seated  around  the  papilla,  covering 
more  or  less  of  it,— or  they  may  be  seated  rather  towards 
tlie  om  serraia;— fi-equently,  they  occm-  in  the  form  of  a 
wJutish  ti-ack  m  the  com-se  of  the  central  vessels. 

In  retinal  exudations,  the  central  vessels  implicated 
may  be  bimed  m  the  opaque  patches,  and  only  reappear 
tm-tiier  on  m  theu-  coui'se,  whereas  in  choroidal  exuda- 
tions, the  retmal  vessels  appear  in  front  of  the  patches. 

Healing  2Jrocess  in  inflammation  of  the  retina.~lt  is 
obvious  that,  m  this  case,  anything  entitled  to  the  name 
of  a  cure  can  take  place  only  if  the  congestion  and  exu- 
dation be  stopped  before  the  deHcate  structui-e  of  the 
retma  has  been  affected  thereby.  Such  a  favourable 
temunation  does  sometunes  take  place. 

Ophthalmoscopic  manifestation  of  extravasation  of  Mood  — 
i  1  ^,^*^'^^asation  may  be  diffiise  or  ciixumscribed.  "in 
the  latter  case  the  spots,  ii-regular  in  shape,  present  them- 
selves at  vanous  pomts  of  the  fandus-fi-e4uently  in  the 
wffl?^  tl^e  central  vessels  beyond  the  pipHla-s^me! 
tnnes  the  papilla  is  the  seat  of  an  extravasated  spot. 

After  a  tune  the  spots  of  extravasation  assume  a  red- 
di^h-brown  CO  oui^  at  the  cii'cumference,  and  X  become 
su^oimded  with  a  whitish  border  from  exudation 

o/?f/S  rThir^^^^  i'^^7me«fo«.  degeneration 

Z      reftwa.-Okiefly  towards  the  ora  serrata,  but,  it  mav 

Inr^^^       ^^''^^  ^1^^^  «Pots  are  seen  scattered^ 

Some  of  these  pigment  deposits  occupy  the  track  of  the 
vessek,-some  are  situated  at  the  bL^cations  of  the 
vessels  -and  some  He  over  and  conceal  the  vessels  which 
may  however,  be  otherwise  unaltered  theieby  Subse 
quently  however,  the  vessels  are  found  some  sKunT 
some  actuaUy  obliterated.  snnonk, 

In  extreme  cases,  the  papUla  is  observed  tn  Tio  af>.  -u- 
axcavated,  and  of  a  dull  white  appearSe 

7th.  Neuritis  optici  or  inflammcttion  of  the  optic  nerve 
OiefoHowing  appearances  presentdTy^he^SUfS 
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eye  under  the  opMhalmoscope  give  evidence  of  the  inflam- 
mation of  wliicli  the  optic  nerve  is  the  Hcat :— 

Eeddish-gray  opacity  and  swelling  of  the  papilla  vpitli  . 
ill-deiined  contour.  In  consequence  of  the  opacity,  the 
central  vessels,  at  theii'  emergence,  cannot,  as  visual,  be 
foUowed  by  the  eye  back  to  the  lamma  cnbrosa.  Un  the 
retina,  the  arteries  are  constiicted  and  the  veins  tui-gid, 
with  various  degi'ees  of  exti-avasation  of  blood  in  their  • 

course.  .      ,-,         -n   •  4. 

As  a  result  of  the  inflammation,  the  papiUa  is  seen  at  a  , 
subsequent  period  to  have  become  white  and  atrophic. 

Eeddish-giay  opacity  and  swelling  of  the  papilla,  hke 
what  has  bfen  above  described,  occui-s  m  Bright  s  disease 
—sometimes  alone,— sometimes  as  the  precui-sor  ot  the 
chai-acteristic  degeneration  of  the  retma  (sclerosis  oi  the 
nei-ve  fibres  and  fatty  degeneration  of  the  connective 
elenient8),-sometimes  only  after  the  most  extensive  re- 
tinal degeneration  has  long  existed. 

8th..  Inflammation  of  the  lenses  of  the  eye. 

These  bodies  being,  like  the  cornea,  non-vascular  in  the 
fully  developed  state,  inflammation  of  them  consist,  at. 
Sst  merely  in  exudation  into  or  on  them;  the  vascukri 
congestion  having  its  seat  m  adjacent  parts. 

Inflammation  !f  the  a<lneo^cs  Am«o«r.-In  those  cases  m 
which  we  have  above  seen  the  aqueous  humoui-  to  be  the 
leai  of  inflammatoiT  products,  it  may,  m  a  sense,  be  saidd 
S  be  inflamed.    Aiid  when  these  products  become  ab-^ 
sorbed  healing  may  be  said  to  take  place. 

EteneratioLftle  a.ueor.  '"-••-:^,7.J^!S"a^ 
humour  has  been  evacuated,  regenerafaon  of  it  takes  plac« 
wiSiu  twenty-four  houi's.  The  blood  cu-culatmg  in  1i« 
dSai?  pocesles  appears  to  be  the  soui-ce  whence  the  ne.^ 

^stalUne  ^o^!f^^^£ 
the  Crystalline  body  is  fii-st  evidenced  by  opacitj  ^  tte 
capsule,  resulting  fi'om  exudation  mto  or  on  ^t.  Jn^^ 
exuded  matter  ne^v  vessels  may  be  developed  Butwhem 
is  the  seat  of  the  primaiy  congestion  ?  TM.  ^PP'^^^^  ^i^ 
different  according  as  it  is  the  anterior  oi  the  po.tenoD 

of  the  capsule  has 

oftenrutd  Ute;  deposited  on  it,  in  w^ch  new  vessel- 
are  sometimes  developed.    This  is  the  kind  ot  case 
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scribed  as  iaflammation  of  the  anterior  -wall  of  the 
capsule. 

Whilst  iaflammation  of  the  anterior  waU  of  the  capsule 
belongs  to  the  head  of  inflammation  of  the  anterior  seg- 
ment of  the  eye,  what  has  been  viewed  as  iaflammation  of 
the  posterior  wall  of  the  capsule  comes  under  the  head  of 
inflammation  of  the  posterior  segment. 

When  the  capsule  of  the  lens  is  afiected,  as  above 
described,  the  lens  itself  becomes  more  or  less  altered  ia 
consequence,— opaque,  dissolved,  or  even  the  seat  of  sup- 
pui'ation.  ^ 

Healing  process  in  the  crijstalline  JofZy.— Wounds  of  the 
c^stalline  body  are,  in  the  human  eye,  foUowed  by  opa- 
city, and  the  lens,  by  being  exiDosed  to  the  aqueous 
humoui',  IS  eventually  dissolved  and  absorbed.  As  to 
the  capsule  It  is  very  apt  to  become  opaque,  but  is  never 
absorbed  hie  the  lens.  If  smaU,  a  wound  of  the  capsule 
may  heal,  m  which  case  the  lens,  though  it  may  have 
become  opaque,  wiU  not  be  absorbed. 

Becjeneration  of  the  fens.— Indications  of  a  regeneration 
of  lenticular  substance  have  been  described.  But  thouei 
mterestmg  m  a  pathological  point  of  view,  the  question 
is  one  of  no  practical  unportance,  as  nothing  in  the  shawe 
oi  a  new  lens  is  restored. 

Inflammation  pf  the  vitreous  iodij.-The  inflammatory 
changes  of  the  viti^eous  body,  such  as  deep-seated  extrava- 
sations of  blood,  deposits  of  lymph,  or  coUections  of 
matter,  appear  prmcipaUy  to  depend  on  congestion  of  the 

yZ  I-L^V'^'^V''  '^"^  ^'i-o^i  bonders  and 

Van  Tiigt  s  observations  by  means  of  the  ophthabnoscope, 
however,  it  would  appear  that  afi-ection  the  viti-eoS 
body  IS  sometimes  mdependent  of,  at  other  times  pro! 
ceeds  K.rt  ^as«.  with,  affection  of  the  retina  and  choroid. 
On  the  other  hand,  the  retina  and  choroid  mav  havA 
imdergone  change  of  structure  fi^om  cCnic  Mam! 
mafaon  without  any  opacity  of  the  vitreous  ha4i?takl 

Eealing  process  in  the  vitreous  Joc/y.— Healino-  of  th« 
exposed  cut  surface  of  the  viti-eous  by  gi^CSation  and 
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tlic  edges  of  the  sclerotica  and  conjunctiva,  forming  a 
linear  or  stellate  cicatrice. 

Atrophy  of  ike  vitreous  iocZy.— Under  tine  name  may  be 
designated  that  state  in  wliich,  with  softening  of  the  eye- 
ball? the  hyaloid  membrane  is  resolved  into  slu-eds,  and- 
the  vitreous  body  thus  reduced  to  the  state  of  a  viscid 
fluid  (synchjsis).  Under  the  ophthalmoscope,  mem- 
braneous shreds  and  filaments  are  sometimes  seen  sus- 

i3ended  in  the  fluid.  ^„ 

Eeqeneration  of  vitreous  /iwrnot^r.-When  in  consequence 
of  atrophy  of  the  hyaloid,  some  of  the  vitreous  humour 
escapes  in  the  operation  of  extraction,  &c  if  the  quan- 
tity be  within  certain  limits  the  loss  may  be  made  good 
but  if  beyond  those  limits,  the  loss  is  not  made  good,  and 
the  eyeball  collapses. 

B.  Stojective  Phenomena. 

In  entering  on  this  part  of  the  subject,  it  is,  in  the 
fiiJpkcl^lcessaiy  to' distinguish  between  the  morbi^ 

SnsaLns' depending  on  Pe-ersmn  of  '.^^^^^^^^ 
bility  and  those  dependmg  on  pei-version  ot  special  sen 

sibility. 

1st.  Morlid  sensations  depending  on  i'^^''^^  °{ 

sensihility,  accompanying  mflaramatwn  of  the  d,^ere,d 

tissv£s. 

Coniunctima.—L^e  other  mucous  membranes  close  to 
the  naW  apertures  of  the  body,  the  conjunctiT^os  en- 
tnenatujcu  p  deeree  of  common  sensibihty;  but 

Wt  Cl  in  teSm-e Te  pain  which  attends  inflamma- 
&?t  is  n^  very  seVere.'  There  is,  however,  consider- 

""^The'tst  characteristic  pain  is  like  t ^  p-duc^^^^ 

&tK/^tSr^=^ 

of  the  body.    The  sensation  as  if  a  foreign  body  ^eie  m 
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around  the  orbit,  in  tlie  temples,  &c. ,  is  a  characteristic  of 
sclerotic  inflammation  or  congestion,  owing  either  to  ac- 
companjdng  congestion  in  the  parts  mentioned,  or  to  ner- 
vous ii-radiation. 

Cornea. — ^The  sensation  in  the  cornea  itself  is  one  of 
pressirre.  But  as  inflammation  of  the  cornea  is  attended 
with  injection  of  the  conjimctiva  and  sclerotica,  there  may- 
be also  the  sensation  of  a  foreign  body  in  the  eye  peculiar 
to  the  former,  and  the  rheumatic  pain  peculiar  to  the 
latter.  Great  intolerance  of  light  is  a  common  accom- 
paniment of  acute  inflammations  of  the  cornea. 

Iris. — When  the  ii-is  is  inflamed,  there  is  necessarily 
more  or  less  sclerotic  congestion,  hence  the  sclerotic  rheu- 
matic paia  which  so  often  accompanies  ii-itis.  There  is 
pually  also  some  implication  of  the  cornea ;  hence  the 
intolerance  of  Hght.  As  to  the  pain  within  the  eyeball 
itself,  it  may  be  accounted  for  as  much  perhaps  by  the 
distension  to  which  the  exterior  tunics  are  subjected  by 
the  increased  accumulation  of  blood  and  fluids  in  the 
mterior  of  the  eye,  as  by  supposing  it  to  be  seated  in  the 
ms  itself. 

Choroid. — The  ciliary  nerves  lying  on  the  exterior  sur- 
face of  the  choroid,  cannot  fail  being  implicated  in  inflam- 
mation of  it.  The  choroid  itself  does  not  appear  to  b© 
endowed  with  any  sensibility.  Pain,  when  it  attends 
choroiditis,  is  chiefly  owing  to  the  distension  of  the  eyeball, 
and  to  attending  congestion  of  other  parts. 
_  Retina. —The  morbid  sensations  depending  on  peiTer- 
sion  of  common  sensibility,  which  may  attend  inflamma- 
tion ot  the  retma,  have  not  their  seat  in  the  retina,  but 
are  merely  owing  to  distension  of  the  eyebaU,  and  ac- 
companying congestion  of  other  parts. 

2nd.  MorUd  sensations  depending  on  pmersion  of  the  special 
sensibility  of  the  retina. 

Hn^f  ^^"T^'i  ^^^''^''^  endowed  with  special  sensa- 
tion are  irritated  the  sensation  produced  is  not  pain,  but 
various  mochfications  of  the  sensation  peculia?  to  the 
wi"'  ^^^^'^^'^^  irritating  agent! 

fa^^n  n?fA    r'tf  ^     "^-^  morbidly  sensible 
tation  of  It  by  light  gives  rise  to  a  dazzling  glare  wHch 
s  so  dista-essmg  that  the  patient  seeks  to  p^rotect  t^  eve 
agamst  hght;  thi.  constitutes  intolerance  of  Hght  or 
photophobia.    But  even  in  the  dark  the  same  d'Szling 
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glare,  or  various  kinds  of  luminous  spectra,  may  be  pro- 
duced bypressm'e,  &c.,  and  that  in  a  degi'oe  more  or  less 
distressing,  accordiag  to  the  morbid  sensibility  of  the  re- 
tina, and  the  intensity  of  the  pressure  or  other  ii'ritating 
cause :  this  constitutes  photopsy. 

The  appearance  of  a  gauze  or  mist,  or  "  a  skia  ■s\'ith 
veias  in  it,"  appears  to  be  the  proper  subjective  effect 
of  the  congestion  and  exudation  in  inflammation  of  the 
retina. 

The  other  special  morbid  sensations,  photopsy,  a  mor- 
bid sensibility  to  common  impressions,  and  photophoby, 
occur  rather  as  accompaniments  of  iaflammation  of  other 
structures  of  the  eye  than  of  the  retiaa  itself.  Thiis 
the  morbid  sensibility  of  the  retina  on  which  intolerance 
of  light  depends,  is  an  accompaniment  of  those  acute 
inflammations  in  which  the  cornea  is  especially  involved. 
Luminous  spectra  again  appear  to  be  occasioned  m  ia- 
flammation of  the  choroid,  principally  by  the  pressure 
on  the  stratum  bacillosum  of  the  retina,  arisiag  from  the 
congestion  and  exudation.  This  is  illustrated  by  the 
effect  of  pressui-e  with  the  point  of  the  finger  on  the 
exterior  of  the  eyeball.    See  "  Fhosjthenes,"  p.  73. 

§  n.  COMPAKATIVE  SXTEVEY  OF  THE  MODIFICATIONS  OF 
THE  PHENOMENA  OF  INFLAMMATION  ACCOEDING  TO 
THE  STKTJCTUEE  AFFECTED. 

The  phenomena  of  inflammation,  and  its  events,  having 
thus  been  abstractedly  considered,  as  they  occur  m  the 
different  textures  of  the  eye,  a  comparative  sui'vey  may 
now  be  taken  of  the  modifications  which  those  phenomena 
present,  according  to  the  sti-ucture  affected. 

Objective  phenomena. — The  more  vascular  conjunctiva, 
when  inflamed,  is  redder  than  the  less  vascular  sclerotica ; 
and  the  non- vascular  cornea  is  not  red  at  aU,  but  the  con- 
gestion, and  consequently  the  redness  attending  inflam- 
mation of  it,  are  seated  in  adjacent  parts.  Eedness  of  the 
cornea  itseK,  however,  may  be  subsequently  superadded 
by  the  development  of  new  vessels  in  it  (Plate  I.,  fig.  3). 
Lastly,  ia  the  coloured  iris,  the  congestion  is  not  mani- 
fested by  redness,  but  by  a  colour-  a  compound  of  the 
yeUowish-redness  of  a  thin  stratum  of  blood,  and  the 
natural  colour-  of  the  inflamed  structui-e  (Plate  LU-., 

fig-  !)• 

Exudation  takes  place  more  copiously  fi-om  the  conjunc- 
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tiva  and  ii-is  than  from  the  less  vascular  sclerotica,  and 
cceterisiKirilms,  the  exudation  is  in  proportion  to  the  degree 
of  inflammatoiy  congestion.    The  exuded  matter  is  for 
the  most  part  poured  out  from  the  sm-faces  of  the  con- 
junctiva and  iiis,  and  there  is  little  swelling  and  thicken- 
ing, manifesting  interstitial  exudation,  in  comjparison 
with  the  whole  quantity  of  matter  exuded;  whereas  in 
parenchjTnatous  stmctiu-es,  the  exuded  matter  being  re- 
ceived into  their  interstices,  exudation  is  manifested  by- 
more  or  less  considerable  sweHing.    Exudation  may  give 
rise  to  phlyctenulaa  and  pustules  on  the  sui-face  of  the 
cornea, — to  abrasion  on  that  of  the  conjunctiva  ;  a  dif- 
ference which  is  owing  to  the  difference  in  the  resistance 
of  the  epithelium  investing  the  two  surfaces.  Exudation 
may  take  place  into  the  cellular  tissue  underneath  the 
conjunctiva  in  inflammation  of  that  membrane,  in  which 
case  the  sweUiug,  called  chemosis,  arises.    Lastly,  in  con- 
gestion of  the  sclerotica,  there  is  comparatively  little 
disposition  to  exudation,  and  when  it  does  take  place,  it 
is  often  rather  into  the  neighbouring  cornea  than  into  the 
substance  of  the  sclerotica  itself— a  peculiarity  which 
seems  to  hold  in  the  case  of  other  fibrous  structures,  for 
example,  those  around  joints  in  rheumatic  gout. 

From  the  sm-fa  ce  of  the  conjunctiva,  when  it  is  the  seat 
of  mtense  mflammatoiy  congestion,  slight  heomerrhage 
readily  occui-s ;  but  in  less  intense  inflammation,  extrava- 
sation of  blood  occurs  in  the  form  of  patches  of  ecchy- 
mosis  mto  the  loose  cellular  tissue  underneath  the  scle- 
rotic conjunctiva.  Effusion  of  blood  may  take  place  from 
the  surface  of  the  inflamed  iris,  analogous  to  the  hsemor- 
rhagic  exudations  of  inflamed  serous  membranes— and 
extravasation  may  also  occur  iato  its  substance.  But  in 
the  latter  case,  as  also  in  that  of  exti-avasation  iato  the 
substance  of  the  cornea,  the  spots  of  ecchymosis  are  small 
m  comparison  with  those  which  present  themselves  in  the 
loose  subconjimctival  tissue.  The  readiness  with  which 
bleeding  takes  place  from  the  surface  of  the  coniunctiva 
when  the  seat  of  mtense  congestion,  is  explicable  by  the 
exposure  to  foreign  contact  of  its  deUcate  superficial  capil- 
lary network  in  a  state  of  great  distension 

A  moclification  of  the  phenomena  of  the  events  of  in- 
flammation might  a  priori  be  presumed  to  occur  in  dif- 
ferent sti-uctm-es,  m  consequence  of  that  physiological 
difl-erence  which  detei-mmes  the  mode  of  assimilation 
pecuhar  to  each  structui-e.   That  such  a  modificat  on 
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holds  to  a  oei-tain  extent  only,  and  is  readilj^  broken 
tlu-ough  by  modifying  influences,  is  shown  by  the  foima- 
tion  of  pus  in  very  different  sti-uctm-es,  and  by  the  cir- 
cumstance that  a  kmd  of  cellular  tissue  and  blood  vessels 
are  the  new  structures  most  commonly  regenerated,  what- 
ever the  original  stmcture  may  be. 

An  influence  which  manifestly  modifies  the  manner  m 
which  the  exuded  matter  is  disposed  of,  consists  m  the 
exposure  or  non-exposure  of  it  to  the  contact  of  foreigii 
bodies,  including  the  external  air.  The  matter  exuded 
on  the  surface  of  the  conjunctiva  in  contact  with  the  ex- 
ternal air,  tends  to  be  converted  into  pus  or  pm-ifonn 
matter,  whilst  that  exuded  on  the  surface  of  the  ms  out 
of  contact  with  air,  is  more  disposed  to  be  converted  mto 
tissue,  foi-ming  bands  of  adhesion.  . 

The  mode  in  which  exposure  to  the  contact  of  foreign 
bodies  operates  in  determining  suppirration,  is  probably  by 
theii-  u-ritation  keeping  up  the  congestion,  and  thus  causing 
exudation  in  large  quantity  and  of  a  certain  quahty.  in 
the  cases  in  which  the  exuded  matter  is  conveited  mto 
pus,  though  not  in  contact  with  foreign  bodies,  the  ex- 
uded matter  has  been  deposited  in  large  quantity,  m  con- 
sequence of  the  greatness  of  the  congestion  from  other 

causes.  ,         ,    i  j.  -n 

In  the  cornea,  there  may  be  observed  what  wiU  per- 
haps be  admitted  as  an  exemplification  of  the  uifluence  ot 
comparative  quantity  of  exuded  matter,  m  the  disposal  ot 
it.    When  exudation  takes  place  slowly  and  m  smaU 
quantity,  it  is  developed  into  tissues ;  but  when  exuda- 
tion takes  place  rapidly  and  in  large  quantity,  suppu- 
ration results.  .    ,    „         T.    •        -XT,  iT,„ 
The  disposition  of  the  u-is  to  form  adhesions  with  the 
capsule  of  the  lens,  as  in  the  case  of  serous  siirfaces,  pre- 
sents a  remai'kable  contrast  to  the  indisposition,  which, 
in  common  with  other  mucous  suifaces,  those  of  the  m- 
flamed  conjunctiva  have  to  adhere,  even  when  m  close 
apposition,  except  when  abraded,  and  therefore  no  longer 
niucous  sui-faces.    This  appears  to  point  to  some  i>ecu- 
Uarity  in  the  matter,  considered  as  a  blastema,  exuded 
fi-om  mucous  sui'faces.    Sometimes,  mdced,  the  matter 
exuded  .on  mucous  sm-faces  presents  itself  in  the  form  ot 
pseudo-membranes  ;  these,  however,  do  not  become  or- 
ganized, like  the  pseudo-membranes  of  serous  smfaces. 
Sut  are  CTentually  separated  and  thl•o^^-n  off  like  dead  parts. 
In  regard  to  the  fonnation  of  adhesions  between  the 
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iris  and  capsule  of  tlie  lens. {symchia  posterior),  it  has  been, 
(.ontendcd,  that  the  condition  for  theii'  formation  is  not 
exudation  of  plastic  lymph  from  an  inflamed  ii-is  alone, 
but  that  the  capsxile,  as  ■well  as  the  iris,  must  be  in  a 
state  of  inflammation  at  the  same  time. 

However  this  may  be  as  regards  serous  membranes 
generally,  it  is  to  be  obseiTed  of  the  case  under  notice, 
that  since  inflammation  of  the  anterior  wall  of  the  capsule 
of  the  lens  consists  at  first  merely  in  exudation  iato  or  on 
it,  the  exuded  matter  having  its  soui'ce  in  congestion  of 
neighbom-ing  parts,  there  can  scarcely  be  any  difference 
whether  the  lymph  is  exuded  fi-om  the  pupillary  margin 
of  the  ii'is,  or  from  the  same  soiu'ce  as  in  those  cases 
which  are  considered  to  come  properly  tmder  the  head  of 
anterior  capsulitis  (p.  128-9).  It  must  be  admitted,  that 
synechia  posterior  occurs  in  cases  in  which  it  would  be 
rather  too  much  to  saj'-,  that  in  addition  to  the  iiitis, 
there  was  anterior  capsulitis  also. 

On  the  other  hand,  there  is  great  indisposition  to  the 
formation  of  sjmechia  anterior,  even  when  the  corre- 
sponding surfaces  of  both  ii-is  and  cornea  are  inflamed  and 
in  contact,  except  when  there  is  abrasion  of  the  corneal 
surface. 

Of  the  different  structirres  of  the  eye,  the  cornea  is  that 
most  prone  to  mortification  and  ulceration. 

Subjective  phenomena. — The  most  striking  modification 
of  these,  perhaps,  is  the  difference  of  paia.  Thus  the 
pain  which  attends  inflammation  of  the  conjunctiva  is 
like  that  produced  by  a  foreign  body  in  the  eye,  whilst 
the  pain  in  raflammatory  congestion  of  the  sclerotica  is  of 
a  rheumatic  character,  and  seated  around  the  orbit,  in 
the  temples,  &c.  Dimness  of  vision  attends  inflamma- 
tion of  the  retina.  The  various  morbid  visual  sensations 
are  the  result  of  the  pressui-e,  in-itation,  &c.,  to  which 
the  sti-atum  bacillosum  of  the  retina  is  subjected  in  in- 
flammation of  other  structures  of  the  eye. 

§  m.  CAUSES  OF  OTHTHALMIC  DSTLAMStATIOIT.. 

The  practical  advantage  of  being  acquainted  with  the 
causes  of  ophthahnic  inflammation  is  to  know  how  to  avoid 
them,  and  thus  to  prevent  the  inflammation ;  or,  if  thev 
have  ah-eady  produced  inflammation,  to  know  how  to 
remove  them  if  still  in  operation  and  removable. 

The  causes  of  ophthalmic  inflammation  maybe  referred 
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to  three  heads —viz.— 1st.  Those  which  operate  directly 
on  the  eyes.  2iid.  Diseases  of  other  parts  with  which 
the  eyes  syrapathize,  or  which  spread  to  the  eyes.  3rd. 
States  of  constitution  and  constitutional  diseases  which, 
though  they  do  not  necessarily  detemiino  inflammation  of 
the  eyes,  at  least  predispose  them  to  be  affected  by  other 
causes,  and  modify  inflammations  thereby  excited. 

To  the  first  head  belong: — dii-ect  injmies— direct  ia- 
fluence  of  cold— the  du-ect  action  of  veiy  strong  light,  or 
of  this  and  strong  heat  together— the  u-ritation  of  re- 
flected light— over-exertion  of  the  sight,  especially  m  bad 
Hght,  either  too  weak  or  too  strong,  with  much  stoopiag 
of  the  head— the  dii-ect  influence  of  acrid  vapoui's,— epi- 
demic or  endemic  influences— the  dii-ect  application  of 
contagious  matters.  These  are  all  exciting  causes,  but 
some  of  them  require  to  be  assisted  by  other  causes,  so 
that  they  operate  partly  as  predisposing  causes  also.* 

To  the  second  head  belong  diseases  of  the  skin,  espe- 
cially the  exanthematous  diseases. 

To  the  third  head  belong  the  scrofulous,  rheumatic,  or 
gouty  diathesis,  and  constitutional  syphilis. 

Under  the  influence  of  these  causes,  different  forms  of : 
ophthalmic  inflammation  are  produced.  ^ 

The  influence  of  the  exciting  cause  in  modifymg  m- 
flarmnation,  appears  to  consist,  sometimes  in  merely 
determining  inflaniniation  in  a  particular  tissue,  as  when 
exposure  to  cold  causes  a  catarrhal  ophthalmia ;  some-  ■ 
times,  also,  in  the  cii'cumstance,  that  the  exciting  cause 
exerts  a  speciflc  action,  as  in  the  case  of  the  piimary 
operation  of  the  syphilitic  or  variolus  poison. 

The  influence  of  the  state  of  the  constitution  or  of  con- 
stitutional disease,  appears  to  consist  in  modifymg  the 
action  of  the  exciting  cause,  as  regai-ds  its  effect  m . 
determining  inflammation  in  a  particulai-  tissue,  at  tie. 
same  time  that  it  may  impart  peculiar  characters  to  the; 

•  When  the  eyes  are  mucli  exposed  to  irritating  vapours,  inflam-  ■ 
mation,  usually  of  the  conjunctiva,  is  excited  and  kept  up.    In  like  . 
manner,  the  nitrate  of  silver  ointment,  nitrate  of  silver  m  substan^  - 
bluestone,  and  the  like,  when  too  frequently  repeated,  aggravate . 
the  ophthalmia,  against  which  they  are  used,  and  render  it  obsti- 
nately chronic.    In  such  cases,  we  find  the  conjunctiva  thickened, 
cuticular,  and  shrunk.    The  contraction,  telling  very  much  upon: 
the  looseness  of  the  folds  of  the  conjunctiva  at  the  upper  and  lovrer 
palpebral  sinuses,  great  restriction  in  the  movements  of  the  eyeball 
at  the  same  time  results. 


pi 
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inflammation, — thus,  in  particular  states  of  constitution, 
■xposure  to  cold  will  detennine  phlyctenular  rather  than 
imple  catarrhal  ophthalmia  :  or  in  a  constitution  tainted 

with  syphilis,  for  example,  it  will  determine  parenchy- 

1  iiatous  corneitis  or  iiitis  rather  than  any  other  fonn  of 

1  )phthalmic  inflammation. 
It  would,  however,  be  endless,  if  not  impossible,  to 

trace  the  innumerable  combinations  of  influences  modify- 

;  ug  inflammation. 


Ill 
liu: 


§  IV.  TREATMENT  OF  OPHTHALMIC  INFLAMMATION. 

In  consequence  of  the  peculiarity  of  the  structure  and 
I'lmctions  of  the  eye,  its  usefulness  is  apt  to  be  interfered 
with  by  such  effects  of  inflammation  as  in  most  other 
organs  would  be  of  little  or  no  moment.  Hence,  though 
the  ti-eatment  of  ophthalmic  inflammation  must  be  con- 
ducted on  the  same  general  pi-inciples  as  that  of  inflam- 
mation of  any  other  part  of  the  body,  it  is  necessary, 
aideris  paribiis,  to  push  it  with  more  activity,  and  at  the 
same  time  to  attend  to  numerous  special  details.  Thus, 
1  iritis,  bloodletting  and  mercui-iabzation  requii-e  to  be 
ushed  to  a  greater  extent  than  might  in  another  organ 
e  thought  advisable  for  the  same  kind  and  degree'  of 
mflammation.  But  supposing  bloodletting  and  mer- 
cuiialization  thus  pushed  have  been  successful  in  sub- 
duing the  inflammation,  the  neglect  of  such  details  as  the 
apphcation  of  beUadonna  to  keep  the  pupil  dilated,  may 
have  aUowed  it  to  become  closed,  or  the  lens  spotted  over 
with  depositions  of  lymph,  in  which  case  vision  wiU  be 
lost  or  greatly  impaired. 

Iji  the  treatment  of  ophthahnic  inflammation,  the  fii-st 
pomts  to  be  attended  to  (besides,  as  a  matter  of  course 
the  removal  of  the  exciting  cause,  if  still  in  operation 
and  removable),  are  the  protection  of  the  eyes  fi'om 
Bverythmg  which  can  cause  or  keep  up  irritation-such 
is  using  them  or  exposing  them  to  strong  Hght— and  the 
livoidance  of  whatever  is  calculated  to  operate  iniuriouslv 
m  the  system  m  general,  such  as  exposm-e  to  the  wea- 
;he^coi-poreal  exertions,  errors  of  diet,  &c 

When  ophthabnic  mflammation  is  sympatheticaUy  con- 
lected  with  disease  of  some  other  organ,  as  the  exLthe- 
natous  ophthahmje  are  with  the  inflaWiation  of  the  skS 
.r  symptomatically  connected  with  some  general 
hesis,  as  scrofula,  or  disease,  as  syi^hilis,  the  treatmeni  of 
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the  opMlialmic  inflammation  ought  not  to  be  delayed  until 
the  removal  of  the  disease  vnth.  which  it  is  symijathetic, 
or  of  which  it  is  symptomatic. 

It  is  true  that  the  local  disease  cannot  always  be  cmed 
or  aUeviated  until  the  removal  of  the  general  disease,  and 
that  the  removal  of  the  general  dLscase  will,  of  itself, 
often  determine  the  subsidence  of  the  local.  ThLS,  how- 
ever, ought  not  to  prevent  us  fi-om  at  least  attempUng  to 
relieve  the  eyes  as  quickly  as  possible.    _  p    ^r.  x  r 

Tor  the  cm-e  of  ophthalmic  inflammation,  as  for  that  ot 
,  inflammation  generaUy,  different  plans  of  treatmCTit  are 

i  I  required  according  to  the  structure  or  structui-es  aflected, 

'  tl^e  degree  and  stage  of  the  inflammation,  &c.  _ 

The  treatment  of  ophthalmic  inflammation  is  divided  1 
into  general  and  local,  of  each  of  which  there  are  two: 
principal  plans.  The  two  principal  plans  of  general 
teeatment  are  — the  antiphlogistic,  properly  so  caUed, 
including  mercurialization,— and  the  tome  and  altera- - 
tive.  These  two  plans  may  be  variously  modified  andi 
combined,  accorcHng  to  the  circumstances  of  the  case.  . 
The  two  principal  plans  of  local  treatment  are— the  anti-- 
phlogistic  and  soothing,-and  the  iiiitating  or  stimulant  ■ 
These,  again,  may  be  variously  modified  or  even  alter- 
nately  employed  according  to  the  cu'cumstances  of  the  . 
case.  ' ' 

1st.  General— AntipMogistic  treatment. 

General  bleeding.— T}As  is  not  now  often  had  recourse  toJ 
It  is,  however,  sometimes  requii-ed  m  acute  ophthalmia,i 
whether  external  or  internal,  but  especially  the  latter.r 
IncompressibiHty  of  pulse,  hot  skm,  and  white  tongue,t 
are  the  general  indications  of  the  propiiety  of  bleedmg^ 
The  objective  and  subjective  states  of  tlie  eye  will  often  ot- 
themselves  fui-nish  indications,  ii-respective  of  those  ju^- 
mentioned.  Circumorbital  pain,  for  ex'^mple,  is  a  good 
indication;  for  when  an  ophthabma  is  '^ttmded  by 
venesection  in  general  soon  gives  relief  and  promote,  the, 
operation  of  other  remedies.  .  .  . 

It  is  to  be  remai-ked  that  when  cii-cumorbital  pam 
severe,  and  has  abeady  continued  some  tmie  tb^'c^nay  M 
a  state  of  depression.    This  however  ought  not  to  forbic:. 
the  abstraction  of  blood  in  the  case  ot  an  otherw^.e  strong 
person;  on  the  contraiy,  venesection,  by.  relieving  tha 
pain,  removes  the  state  of  apparent  depression. 
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The  quantity  of  blood  abstracted  must  depend  on  tba 
natiu-e  of  tlie  inflammation  and  the  strength  of  the  patient 
-  -from  ten  to  twenty  oimces  may  in  general  be  safely 
taken.    Nor  need  a  repetition  of  the  abstraction  of  the 
same  quantity  be  di-eaded.    In  severe  inflammation,  the 
system  in  general  tolerates  a  gi'eater  abstiuction  of  blood, 
IS  it  does  larger  doses  of  tartar  emetic,  &c.  Arteriotomy 
i'  >03  not  appeal-  to  have  any  advantage  over  venesection. 
Cupping,  a  sort  of  mean  between  venesection  and 
'ches,  may  sometimes  be  employed  to  supersede  vene- 
-  tion ;  _  but,  in  general,  cupping  is  more  applicable  in 
•i  ironic  internal  ophthalmia— cases  in  which  the  tonic  and 
alterative  plan  of  treatment  is  indicated. 

In  acute  internal  inflammation,  by  trusting  to  cupping, 
he  system  may  be  di-ained  of  blood  without  any  advan- 
a^e  to  the  eye;  but,  on  the  contrary,  the  cm-e  wiU  be 
'tracted,  and  the  organ  left  weak,  relaxed,  and  for  a 
!g  time  Liable  to  become  congested  from  the  slightest 
ise. 

-UercuriaUzation.—Ia  the  internal  ophthalmifB,  mercury 
js  an  mdispensable  remedy.    In  acute  iritis,  for  example, 
idien  the  system  is  brought  under  the  influence  of  merciuy, 
lio  mflammationis  in  general  obsei-ved  to  abate,  and  as 
-i  abatement  goes  on,  the  eflPused  lymph  becomes  ab- 
bed.    The  operation  of  the  mercury  is  promoted  by 
ibmation  with  opium. 

Che  action  of  mercury  is  commonly  described  as  simply 
belacient;  but  it  appears  to  be  sorbefacient  merely 
■  'ause  it  subdues  the  inflammation,  which  has  caused 
lio  exudation  or  the  congestion  which  prevents  the  ab- 
nrption. 

Iodide  of  potassium  has  been  recommended  as  a  remedy 
iritis  ;  mainly  under  the  idea  that  the  absorotion  of 
aph  ah-eady  begun  under  the  influence  of  mercui-y  will 
continued  and  promoted  by  it.    The  contrary  of  this, 
have,  however,  found  to  be  the  case.    The  eflfect  of  the 
.'  iKle  IS  to  remove  the  mercuiy  from  the  system,  and  thus 
Llow  the  exuded  lymph  to  become  consohdated  and  fixed 
I  the  pupil,  from  which  it  does  not  afterwards  admit  of 
emg  readily  absorbed. 

JaZ'TJT^'''  5'"''  eniployed  with  considerable  success 
L  mtis  and  some  fonns  of  corneitis,  but  it  is  not  so  certain 
remedy  as  mercuiy.    Combined  with  cod-liver  oil  I 
^'"^  ^  pai-enchymatous  corneitis 
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Tartar  emetic— The  antiphlogistic  powers  of  tartar 
omotic  aro  not,  perhaps,  so  strikingly  displayed  m  oph- 
thalmic as  in  pulmonaiy  inflammation ;  considerable  ad- 
vantage is,  however,  often  obtained  fi'om  it.  The  treat- 
ment of  the  phlyctenular  ophthalmia  of  childi-en,  for 
example,  is  often  very  materially  assisted  by  tartar  emetic, 
fu-st  in  emetic,  and  afterwards  in  nauseatmg  doses. 

Purgatives.— As  regards  the  use  of  pui-gatives  m  oph- 
thahnic  inflammation,  it  is  to  be  observed  that  it  is  some- 
times only  after  a  fi^ee  action  on  the  howels  that  a  decided 
abatement  of  the  inflammation  takes  place., 

Diaphoretics.-DoYBV^s  powder  or  James's  powder  fonns 
a  valuable  addition  to  calomel  in  the  treatment  of  anterior 

—  remedy  in  inflammation,  gener^ 
It  has  been  highly  recommended  m  ophthalmic  inflamma- 
tion sometimes,  even,  in  preference  to  mercury  and  tai;ter 
emetic :  not  affecting  the  gums  l^e  the  fo--^' J- ^^^^j 
vomiting  like  the  latter.    It  is,  however,  not  to  be  trustett 

to  as  a  principal  means  of  cure.  -n„^o-r'«  nnwder  • 

(7ofc/ic«m.-OolcHcum,  mercury,  and  1^°^^^^ 

form  a  combination  from  which  much  benefit  is  obtamed  . 

in  rheumatic  and  arthritic  inflammations. 

CWo™/orm.-In  cases  of  parenchymatous  comeitis  and 

scrSous  ophthalmia,  greit  rehef  to  the  -^tol^nc^^" 

Ught  is  obtahied  fi^om  subjecting  he  P^tj^^t  to  the  i^u- 

elce  of  chloroform,  every  second  day  for  a  few  times.  . 

The  cure  is  at  the  same  time  promoted.  ^ 
avium  -In  internal  inflammations  attended  by  sevelfe 

efficacious  as  in  combination  with  ca\o™f •  .  the< 
BdIadonna.-ThiB  is  a  most  "^PO^'t^^*  StrmU?^  it  i^ 

anterioi-  caps&e,  and  'J?f}^':J'f*^^'°I;.:^^'^:^^Zf^ 

like  a  charm.  i-oliovp  neuraleic 

Internally,  it  is  given  as  an  ^^^^yne  to  leW  g_ 
pains  about  the  eye,  and  even  the  pam  attenaam 
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temal  ophthalmia,  which  it  sometimes  does  relieve  in  a 
very  striking  manner. 

But  besides  these  effects,  belladonna  aj^ijears  to  exert  an 
influence  in  subduing  the  inflammation  itself. 

The  difl'erent  forms  in  'which  belladonna  is  employed  for 
external  application  are  given  above  at  pp.  80,  83. 
_  When  we  prescribe  belladonna  internally,  it  is  usually 
either  in  the  fonn  of  the  powdered  leaves  or  in  that  of  the 
fcinctui-e.  _  The  powdered  leaves  in  grain  doses  to  children, 
and  the  tinctme  in  doses  of  lT|^s-xx  to  grown  up  persons. 

The  gi-eat  therapeutic  value  of  belladonna  in  ophthalmic 
practice,  as  well  as  its  dangerous  efl'ects  in  an  overdose, 
render  it  worth  while  here  to  direct  particular  attention 
;o  its  mode  of  action  on  the  system. 

In  the  course  of  my  researches 
)n  the  state  of  the  blood  and  the 
)lood  vessels  ia  inflammation,  I 
bund  that  the  application  to  the 
rog's  web  of  a  solution  of  the 
ulphate  of  atropia  (four  grains 

0  tiie  ounce  of  water),  was  fol- 
owed  by  constriction  of  the  ar- 
eries  of  the  part  in  about  the 
ame  time  that  the  dilatation  of 
he  pupil  supeiwenes  on  the  drop- 
iug  into  the  eye  of  the  same 
alution. 

The  annexed  figm-e  represents 
n  artery  of  the  web  of  a  frog 
hua  constricted  by  the  action 
f  the  siolphate  of  atropia.  The 
pplication  of  a  stronger  solu- 
■.on  of  atropia  was  followed  by 

stiU  greater  degree  of  con- 
triction  of  the  ai-teries.  And 
le  eS'ect  of  this  constriction  of 
le  arteries  on  the  flow  of  blood 

1  the  web  was  partial  conges- 
on  of  red  corpuscles  ia  the  ca- 
illaries  and  venous  radicles. 

As  the  constriction  of  arteries 
owing  to  contraction  of  the 
rcular  fibres  composing  their 
luscular  coat,  it  foUows  that 
le  modus  operandi  of  the  atropia 
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in  this  case  must  be  to  excite  the  contraction  of  those 

^^irfirst  recording  the  ohsorvation,  which  I  tare  now 
Jx'tioned,  in  my  efsay  "  On  the  State  of  the  Wood  ani 
the  Blood-Vessels  in  Inflammation,"  published  m  I80O,  I 
SnS  Jhe  action  of  atropia  iV""?7on£tiSi°i 
thP  cii-cular  fibres  of  the  muscular  coat  of  tlie  aitui^ 
S?h  Ss  action  in  causing  dilatation  of  the  pupil ;  which 
^^tion  I  considered  to  by  exciting  ^^-^^^^^^J'^l 
radiatine  fibres  of  the  ms,-a  view  which  i  tiacl  pre- 

a¥e  maSfeSations  of  an  active  state  the Joi^er^f  &e 

tion  of  the  eye.  „ftpr  T  had  made  the  obser- 

In  the  second  edition        after  i^^^^^^^ 

vation  that  atropia  does  ^ctuaUy^J^^JJ^  is  ^^d  I 
small  arteries  the  same  P-.f^^f  ^  ^^^^^^  dHating  r 

by  the  remark  that  the  action  glares  of  f 

Z  pupil  by  ef  itmg -ntracU^^^^^^^ 

the  iiis,  is  analogous  to  t^'^PJ^^Vy^g  small  arteries  of  ( 
sess  of  detei-mmmg  constriction  ot  tne  su 

the  frog's  web.  pmi=;i deration  of  the  action  1 
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iare  e\-idGnces  of  its  operation  on  tlie  system,  and  which 
have  been  comprised  under  the  name  of  atropism.  To 
take  fii'st,  the  effects  of  atropia  solution  di-opped  into  the 
eye: 

Congestion  of  the  conjunctiva  is  sometimes  induced, 
but  when  the  use  of  the  atropia  is  discontinued,  the  con- 
junctiva recovers  its  natui-al  paleness.  Taught  by  my 
microscopical  observation  of  the  action  of  atropia  appHe'd 
to  the  fi-og's  web  in  causing  constriction  of  the  small 
arteries  and  conseqiient  congestion  of  red  corpuscles,  in  the 
corresponding  capillaries  and  venous  radicles,  I  view  the 
redness  of  the  conjunctiva  in  such  a  case  as  the  effect  of 
constriction  of  its  small  arteries  induced  by  the  contrac- 
tion of  their  cu-cular  muscular-  coat  excited  by  the  action 
[>f  the  ati-opia. 

Seeing  that  constriction  of  the  small  arteries  of  a  part 
causes  congestion  of  the  capillaries  and  venous  radicles  to 
(vhich  they  lead,  and  seeing  that  the  fundamental  morbid 
condition  of  the  eye  in  glaucoma  is  great  venous  con- 
gestion with  constriction  of  the  small  arteries,  we  can 
xaderstand  how  it  is  that  belladonna  or  atropia  applied  to 
;he  eye  in  glaucoma  aggravates  the  symptoms  by  in- 
Jreasing  the  constiiction  of  the  small  arteries  of  the 
jhoroid  and  retina,  and  so  determiaing  an  augmentation 
)f  the  congestion  in  the  veins. 

When  the  glaucomatous  state  is  not  much  developed, 
ihe  eye  slowly  recovers  from  the  injimous  operation  of 
ihe  belladonna.  This  may  not,  however,  prove  to  be  the 
iase  in  an  advanced  stage  of  the  disease.  In  a  stage  iu 
vhich  the  sight  is  already  much  deteriorated,  a  single 
ipplication  of  belladonna  to  the  eye  is  likely  to  deterio- 
■ate  it  still  more,  and  that  irrecoverably,  to  the  great 
iLorror  and  disti-ess  of  the  patient  and  his  fiiends,  and  to 
he  discredit  of  the  doctor. 

In  cases  in  which  belladonna  has  been  taken  in  poison- 
us  doses,  we  find  very  striking  marks  of  constriction  of 
he  arteries.  For  example,  the  small  pulse,  the  dryness 
f  the  mouth  and  throat,  the  paleness  succeeded  by  the 
.ushing  of  the  face,  the  blue  injection  of  the  conjunctiva 
he  coldness  and  cold  sweats.  ' 

The  small  pulse  speaks  for  itself.  The  dryness  of 
le  mouth  and  throat,  which  is  commonly  so  early  a 
Tmptom,  no  doubt  arises  fi'om  the  constriction  of  the 
rtenes  of  the  mucous  membrane  of  the  fauces  and 
msequent  sui^pression  of  its  secretion.    Atropia  dropped 
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into  tlio  eyo,  is  sometimes  followed  by  a  drj-ness  of  the 
thi'oat  fi'om  its  having  passed  thither  by  the  lacrjTnal 

^^Thf  paleness  of  the  face  arises  from  the  impeded  access 
of  blood  by  the  constricted  ai-teries ;  but  gradually  red 
corpuscles  accumulating  in  the  capiUaiies  and  venous 
radicles,  in  consequence  of  the  drminished  vih  a  te-ryo,  the 
paleness  is  succeeded  by  the  flusHng  of  the  iace. 

The  blue  injection  of  the  conjunctrva  is  due  to  the 
same  cause— venous  congestion— as  I  have  just  ex- 

^^Thf  coldness  and  cold  sweats  are  owing  to  the  deter- 
mination of  the  blood  fiom  the  smiace,  and  general 

^To^'thrf Sous' congestion  of  the  brain  and  spinal 
marrow,  dependent  on  the  constriction  of  the  arteries, 
may  bl  ascribed  the  cerebral  symptoms,  the  dimmution 
or  loss  of  muscular  power,  &c.  + 

Whilst  in  the  coA-se  of  my  researches  on  the  state  of 
the  blood  and  the  blood-vessels  in  mflamniation  I  iound 
that  the  appUcation  to  the  frog's  web  of  a  solution  of 
the  sulphate  of  atropia  was  foUowed  l^Y  f^^f t^YV^thf 
the  artUs  of  the  part  and  stagnation  of  blood  m^e 
corresponding  capilhiries  and  venous  radicles  I  found 
?hal  the  appHcation  to  the  frog's  web  of  certam  other 
agents  produced  a  conti-ary  effect,  viz.,  dilatation  of  the 
Sies^and  a  brisker  flow  of  blood,  and  the  dissipa- 
tion of  any  congestion  which  may  have  existed  at  the 
W     S  agents  referred  to  are  what  are  commonly 

primary  effect  of  these  and  such  like  mitatiaig  or 
stimulK  applications  was  constiiction  of  the  ai-tm^, 
Ka  was  oily  momentary,  being  quickly  followed  by 
Natation    Often  the  dilatation  was  unpreceded  by  any 

Ts^'coSSiction  of  arieries  is  owing  to  contraction  of 
thf  iixTar  fibres  composing  theii-  --f -^XxaSfof 
tinn  r,f  irteries  must  necessarily  be  owing  to  lelaxanon  oi 
rslme'  Ss"  It  foUows  that  t/^e  '"o^  "jjm.»^J^o^^ 
the  agents  I  have  mentioned  must  be,  so  far,  the  con 
trary  of  that  of  belladonna. 
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This  I  foimcl  by  du-ect  experiment  and  microscopical 
( observation  to  be  the  case ;  thus : — 

An  artery  of  the  fi-og's  -web  was  noted,  under  the 
1  microscope,  to  be  vaiicosely  constricted,  abnost  to  oblite- 
I  ration,  after  the  application  of  atropia  to  the  web.  The 
blood  was  no  more  than  flowing  in  the  vessel,  when  I 
I  applied  Battley's  Hquor  opii.  The  effect  was  fuU  dilata- 
tion of  the  arteiy,  and  brisk  flow  of  blood.  In  another 
icase,  sulphate  of  ati'opia  solution  having  decidedly  deter- 
;mined  consti-iction  of  the  arteries  and  partial  stagnation, 
the  sulphate  of  copper  solution,  with  viaum  opii,  was 
applied,  and  caused  dilatation  of  the  arteries,  with  brisk- 
mess  of  the  flow  of  blood,  but  not  to  so  great  a  degree  as 
in  cases  where  no  atropia  has  been  previously  used. 

On  the  other  hand,  I  have  remarked  that  arteries 
»which  have  been  caused  to  dilate  by  the  application  of 
Battley's  liquor  opii,  or  the  solution  of  the  sulphate  of 
copper  with  vinum  opii  to  the  web,  may  be  made  to 
contract  again  by  washing  away  those  substances,  and 
applying  atropia  instead. 
_  Having  shown  by  microscopical  observation  and  expe- 
riment, that  the  action  on  the  arteries  of  certaia  sub- 
stances commonly  called  stimulants,  is  so  far  antagonistic 
to  that  of  belladonna,  and  having  attributed  to  that 
action  the  dissipation  of  congestion  of  the  conjunctiva 
whether  induced  by  the  action  of  beUadonna  or  by  the 
action  of  cold  as  m  cataiTh,  let  us  now  ask,  what  are  the 
agents  which  have  been  found  to  operate  as  antidotes  to 
the  poisonous  effects  of  belladonna  ? 

The  answer  is,  stimulants,  diffusible  stimulants  such 
as  ammonia,  brandy,  &c.,  the  veiy  agents  which,  when 
duly  apphed  cause  dilatation  of  the  arteries,  and  a  free 
circulation  of  blood. 

,  Although  beUadonna  has  the  effect  of  inducing  con- 
teta:lction  of  the  arteries  and  consequent  congestion  it 
appears  to  exert  an  influence  in  reHeving  inflammation  of 
1  certam  kind  For  example  ;  the  ii-ritable  inflammation 
I     ■  .erethitic  foim  of  scrofulous  ophthabnia,  in  which 

^^Znal  rtSnr^*'^"         ^"^^  P^'^^"'^'^-  *° 

ThLS  brmgs  me  to  consider  that  kind  of  inflammation 
feck!  ^  sympathetic  in  the 

■  The  occurrence  of  inflammatory  congestion  of  the  eve 
after  section  of  the  sympathetic  in  thf  neck,  which  S 
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been  previously  long  known,  I  attributed  (in  the  first 
edition  of  tbo  present  work),  to  paralysis  of  the  walls  ot 
the  blood-vessels  of  the  eye;  and  m  my  es^say  on  the 
state  of  the  blood  and  the  blood-vessels  m  mfliimmation, 
published  in  1850,  an  effect  of  section  of  the  isdnatic 
nerve  in  the  frog  is  stated  to  be  dilatation  of  the  arteries, 
and  a  Mler  and  more  rapid  cii'culation  of  the  blood  m 
the  web.    Pp.  12-20,  31-39.  e  ^^t^■ 

To  give  ai  example  :-The  ischiatic  nerve  of  the  left 
leo-  of  a  fi'og  being  divided,  the  arteries  of  the  web  were 
found  on  examination  dilated,  and  the  stream  of  blood  m 
them  fuUer  and  more  rapid.  The  blood  m  the  capillanes 
and  veins  especially  appeared  to  be  unusuaUy  loaded  ^nth 
red  corpuscles.  The  general  effect  to  the  naked  eye  was 
increased  redness  of  the  web.  .      +  „f  ^„++,-tip- the  1 

In  1852,  in  repeating  the  old  experiment  of  cuttmg  the 
sympathetic  nerve  in  the  neck  of  a  cat  or  rabbit  M  Ber 
nard  of  Paris,  discovered,  m  addition  to  the  effects  pie 
Ssly  obsei^ed,  that  there  supei-vened  mcreased  redness 
and  heat  of  the  ear  and  side  of  the  head.  , 

Tt  had  been  shown  in  1846  by  Dr.  Bifii  that  when  the 
w  i  bec^^^^  section  of  the  sympa. 

?hetic  i^  the  neck,  ii-ritation  of  the  nerve  above  the  section 

^^Skf matr  tl  JcSd'lo  Dr.  Brown-S^.W^^t : 
ii-ritation  of  the  sympathetic  would  cause  constriction  ot  . 
?he  blood-vessels  ^f  L  head,  which  l^ad  become  c^^^^t^^^ 
n=s  fli'scovered  by  Dr.  Bernard,  in  consequence  ot  section  i 
:   he'J^Sthltic.    Accordingly,  on  performmg^e  ex^ 
neriment  of  galvanizing  the  sympathetic  m  thejiecK . 

niTiflpr  the  influence  of  the  sympathetic.  . 

except  in  the  bat's  wmg,  m  which  I  'Xi^S  cS^itrcS-^ 
possess  the  extraor dinar ij  endowment  of  rhythmical  coima^ 

tility,  like  the  heart  *.  fn  which 

I^the  cases  of  op^balima  I  have  refei-^  t  J  m^^^ 
belladonna  so  often  operates  beneficially  m  relienn^  n 

*  See  Philosojphical  Transactions  for  1S52. 
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only  the  intolerance  of  light,  but  also  the  inflammation  it- 
self, it  appears  to  me  probable,  -when  I  consider  the  kind 
and  degree  of  vascular  redness  of  the  conjunctiva  and  the 
com;se  of  the  disease,  that  there  is  not  congestion  and 
stasis,  as  in  other  cases  ;  but,  on  the  contrary,  an  unduly 
dilated  state  of  the  arteries,  with  a  corresponding  accele- 
rated flow  of  blood,  as  after  section  of  the  sympathetic— a 
condition,  we  have  seen,  that  the  special  action  of  bella- 
donna on  the  arteries  would  be  calculated  to  counteract. 

The  action  of  belladonna,  along  with  the  action  of 
Oalabar  bean,  on  the  pupil  and  on  the  adjustment  of  the 
special  consideration  when  treating 
ot  the  abnormal  states  of  the  Optical  Eefractions  and  Ad- 
)ustments. 

2nH..—Gene/ral.~Tonic  and  alterative  treatment. 

Tonics  are  of  extensive  use  in  ophthalmic  inflammation 
—sometimes  to  promote  convalescence,  after  inflammation 
las  been  subdued  by  depletion  and  mercui-ialization— 
iometunes  even  m  the  height  of  the  inflammation  ;  thus 
n  the  scrofulous  ophthalmiaj,  quina  has  been  shown  bv 
Jr.  Mackenzie  to  be  scarcely  less  efficacious  than  mercui4 
s  m  mtis.  Ii-on,  zmc,  the  mineral  acids,  and  cod-liver 
m,  are  a,lso  useful  m  various  cases,  complicated  with 
intemia,  dyspepsia,  &c.  ^ 

In  chi-onic  internal  ophthalmia,  the  corrosive  subUmate 
4  mercury,  as  an  alterative,  given  in  conjunction  or  not 
nth  sarsaparilla,  bark,  &c.,  is  a  most  useful  remedy,- 
Iso  iodide  of  potassium.  ^ 

Arsenic  has  often  been  found  of  great  use  incases  of 
J^°g^°^lerotico-choroiditis,  as  first  pointed  out  by  Dr! 

^r^.— Local.— Antiphlogistic  and  soothing  treatment. 

Local  M.^_Zeec7^e.  -Though  in  acute  internal  oph- 
lalmia  leeches  are  madequate  to  produce  a  very  decided 
feet,  they  may  often  be  usefaUy  made  to  fouIwurYene- 
>ction.  Leeches  alone  are  appUcable  in  ordin^Lg  of 
mjunctmtis,  corneitis,  &c.  '"udjy  cases  ot 

Scarification  is  veiy  beneficial  when  the  vessels  of  ths 
tlpebral  conjunctiva  are  much  gorged  with  blood  as  L 
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the  purTilent  o-nMhalmioo.  men  chemosis  is  present  in- 
cisions are  made  in  the  elevated  conjunctiva,  as  above 
directed  (p.  91) ;  partly  for  the  sake  of  relieving  tension 
and  partly  for  the  abstraction  of  blood. 

Counier-irritation  is  of  much  use  m  ophthalmic  inflam- 
mation, after  the  acute  symptoms  have  been  subdued,  and 
in  chronic  inflammations.  .      ,  •  ,  u 

Cold  and  warm  applications.— The  cases  m  which  coid 
applications  are  adapted,  are  conjunctmtLS  m  its  earher 
stages,  and  injuries  of  the  eye,  m  order  to  ward  ott  or 
moderate  the  traumatic  inflammation.  In  most  other 
cases  of  ophthalmic  inflammation,  wann  apphcations  are 
preferable:  But  it  is  to  be  observed,  that  the  choice  of 
cold  or  warm  appHcations  may  be  in  general  best  deter- 
mined by  the  feelings  of  the  patient. 

4th. — Local. — Irritating  application. 

It  may  be  laid  down  as  an  axiom,  that  (to  use  the  words  : 
of  Dr.  Mackenzie)  in  the  internal  ophthalmise,  and  espe- 
cially in  the  acute  stage,  the  appUcation  of  f  ^^^^^s^  is  . 
useless  or  destructive;  while  m  conjunctival  "1^™^  ; 
tions,  more  is  effected  by  their  means  than  by  almost  any 
otTer  kind  of  remedy.  Indeed,  the  plan  of  ti-eatment . 
adapted  for  acute  iritis,  if  tmsted  to  m  severe  conjuncfa-  • 
vitis,  would  expose  the  eye  to  almost  certam  destruction  ^ 

Cases  of  internal  ophthabniEe,  accompanied  by  great . 
congestion  of  the  conjunctiva,  do  occasionally  occui;,  m  i 
wS  the  opportune  aiplication  of  -n^ant,  by  rehev-  - 
ing  the  conj^ctiva,  promotes  the  subsidence  of  the  m- - 
ternal  inflammation.  .    ,  .  n         i-  ^  - 

But  in  regard  even  to  conjunctival  inflammations,  it  is, 
to  be  obserled,  that  as  they  are  frequentiy  dependent  on 
the  state  of  the  constitution,  or  on  an  affection  of  some 
otLr  organ,  he  who  in  ti-eating  them  should  d^ect 
a  tentiolex'clusively  to  the  eye  affected,  might  often  ex- 
haust Hs  whole  ophthalmic  foi-mulary  m  vam.  .Un  tne^ 
Sei  hand  however,  it  is  not  to  be  denied,  that  m  "lany  c 
else  Se  ikfla^atlon  is  either  pui-ely  local,  or  thou^ 
corected  with  constitutional  causes,  can  have  its  cnxe 
Sed  onl?  bv  local  treatment.     This  must  not  be 

^vlnnlrpT  for  thouc-h  it  has  been  more  usuaUy  the  error 

to  t^eat  oitSlSfl^^^  lo^'^l  '^ff-^^^:"^' 

s?ii"sle'JJSoners  have  inin  into  the  opposite  extreme 

of  neglecting  local  treatment  entu-ely.  i 
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')tli. — Operations  for  the  7-elie/ of  intraocular  distension  and 
congestion. 

Evacuation  of  the  aqueous  humour  ly  puncture  of  the  cornea 
{Paracentesis  cornece). — This  has  been  recommended  as  a 
remedy  in  ophthalmic  inflammation.  It  operates,  by- 
relieving  distension  of  the  eyeball  from  increased  accum- 
mulation  of  aqueous  humom- — a  state  attended  by  suffa- 
sion  of  the  cornea,  and  the  cause  at  once  of  considerable 
distress,  and  of  a  continuance  of  the  inflammatory  action. 

The  operation  is  simply  the  fii-st  step  in  making  the 
section  of  the  cornea  for  the  ex- 
traction of  cataract,  only  the 
point  of  the  knife  should  be  di- 
rected obliquely,  as  represented 
in  the  annexed  figure.  A  cata- 
ract-knife is  the  instrument  best 
adapted  for  the  pui-pose.  If  the 
operation  is  undertaken  when  the  Fio.  34. 

eye  is  veiy  intolerant  of  light, 

there  may  be  some  difficulty  in  exposing  the  cornea  suffi- 
ciently for  the  pm-pose,  as  on  the  eyehds  being  opened, 
the  eyeball  is  involuntarily  roUed  upwards.  In  such  a 
case,  especially  if  the  patient  be  timid,  it  would  be  neces- 
sary to  give  chloroform.  One  eyelid  requires  to  be  secured 
by  an  assistant,  while  the  surgeon  takes  charge  of  the 
other.  The  knife  is  entered  at  about  one-thii-tieth  of  an 
mch  from  the  sclerotica,  on  the  temporal  and  lower  side. 
In  doing  this,  the  principal  precaution  to  be  observed  is 
not  to  push  the  point  on  in  the  substance  of  the  cornea, 
under  the  impression  that  it  has  penetrated  into  the  ante- 
rior chamber.  The  extent  to  which  the  blade  is  pushed 
mto  the  anterior  chamber,  should  be  such,  that  its  point 
do  not  advance  at  aU  near  the  temporal  margin  of  the 
pupd,  so  that  were  the  aqueous  humour  suddenly  eva- 
cuated, the  ms  might  be  between  the  point  of  the  instni- 
ment  and  the  lens.  Hence  the  propriety  of  using  an 
instiTiment  of  the  shape  mentioned,  which  is  calculated  to 
make  a  sufficiently  large  punctiu-e  without  peneti-ating  far 
into  the  anterior  chamber,  and  dii-ecting  its  point  obliquely 
downwards.  The  pimctui-e  having  been  sufficiently  made 
the  mstruraent  is  to  be  withdrawn  a  little  and  slightly 
urned  on  its  axis,  so  as  to  make  the  wound  gapefand 
thus  allow  the  aqueous  humour  to  flow  out.    In  proper- 
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tion  as  tHs  takes  place,  and  the  ii'is  approaches  the  cornea, 
the  knife  is  withdi-awn. 

The  aqueous  humour  is  regenerated  ia  the  course  of 
twenty-foui"  hours. 

Whence  is  this  regeneration  of  the  aqueous  humour 
derived  ?  I  think  there  can  be  no  doubt  that  it  is  derived 
by  exudation  chiefly,  from  the  blood  cu-culating  ha. 
the  vessels  of  the  very  vascTilar  ciliary  processes  "which 
project  free  into  the  posterior  chamber  aU.  round  its 
cu'cumference. 

A  very  common  answer  to  this  question  used  to  be,  that 
the  aqueous  humom-  is  secreted  by  the  hniug  membrane 
of  the  aqueous  chambers;  but  this  is  a  statement  not 
exactly  in  accordance  with  the  received  notions  of  the 
process  of  secretion,  unless  it  be  understood  to  refer 
merely  to  the  detached  cells  seen  suspended  in  the  aqueous 
humour  examined  under  the  microscope,  and  which  are 
no  doubt  thrown  off  from  the  surface  of  the  walls  of  the 
aqueous  chambers. 

Another  opinion,  which  has  been  enunciated  of  late 
years,  is  that  the  aqueous  humoiu-  is  derived  principally 
from  the  surface  of  the  iris  by  exudation  or  secretion.  In 
disproof  of  this  opinion,  it  may  be  enough  to  refer  to  the 
fact,  that  in  a  case  of  irideremia  or  congenital  total  absence 
of  ii-is,  m  which  I  had  occasion  to  perform  the  operation 
of  paracentesis  corne<s  for  an  internal  inflammation,  rege- 
neration of  the  aqueous  humour  took  place  as  rapidly  and 
completely  as  is  usual  in  cases  in  which  the  iris  is  nor- 
mally existent, — and  to  another  fact,  viz.,  that  the  whole 
iris  has  been  torn  away  by  accident,  with  at  the  same 
time  loss  of  the  aqueous  humour,  but  ia  which  case  the 
aqueous  humour,  notwithstanding,  has  been  duly  regene- 

^^It  is  about  fifty  years  ago  since  the  value  of  this  opera- 
tion was  brought  under  the  notice  of  the  profession  by 
Mr.  Wardrop,  in  cases  especially  of  anterior  internal 
inflammation  of  the  eye  attended  by  dimness  of  the 
cornea.  Considering  that  the  dimness  of  the  cornea  was 
the  result  of  intraocular  presstu-e,  Mr.  W.  punctured  the 
cornea  and  evacuated  the  aqueous  humour  m  order  to 
relieve  this  pressure.  Mi-.  W.  was  led  to  adopt  the  prac- 
tice by  reflecting  on  the  fact,  that  if  the  eye  of  a  sheep, 
for  instance,  be  squeezed  in  the  hand,  the  cornea  becomes 
dim,  but  resumes  its  transparency  when  the  pressure  is 
relaxed. 
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"VMietlier  the  dimness  in  this  experiment  be  of  the  same 
natm-e  as  the  dimness  of  the  cornea  in  the  inflammations 
of  the  eye  under  notice  is  a  question  of  no  practical  con- 
sequence. It  is  enough  for  us  to  know  that  evacuation  of 
the  aqueous  humoui-  is  a  most  valuable  remedy  in  the 
treatment  of  corneitis  and  such  anterior  internal  inflam- 
mations as  involve  the  ii'is  and  cornea. 

Such  inflammations  give  rise  to  more  copious  exudation 
of  aqueous  humoui-,  and  the  ii-ritation  resulting  from  the 
rnti-aociilar  pressui-e  occasioned  by  the  increased  accumu- 
lation keeps  up  the  disease,  and  opposes  the  beneficial 
operation  of  the  medicines  employed.  EeHeve  this  soui'ce 
of  irritation  by  evacuating  the  aqueous  humour,  and  the 
inflammation  will  begin  to  yield  to  the  action  of  the  medi- 
ciaes  it  previously  resisted. 

Often  a  siagle  perfoi-mance  of  the  operation  is  sufficient. 
Sometimes  the  operation  may  require  to  be  repeated  two 
or  three  times. 

I  have  over  and  over  again  proved  the  value  of  this 
operation  as  an  auxibaiy  of  the  medicinal  treatment,  in 
cases  in  which  the  raflammation  was  very  stubborn,  and 
by  means  of  it  have  often  preserved  the  eye  from  imminent 
destraction. 

_  Iridectomy. —The  lateral  excision  of  a  piece  of  the  iris 
IS  an  operation  which  has  been  long  practised  for  the  for- 
mation of  artificial  pupil,  and  has  of  late  years  been 
especially  recommended  as  a  cure  for  glaucomct. 

When  treating  of  glaucoma,  I  shall  examine  the  claims 
of  the  operation  to  such  a  distinction.  Here  I  speak  of 
the  operation  only  in  so  far  as  it  has  been  found  a  means 
of  promoting  the  subsidence  of  certain  internal  inflamma- 
tions of  the  eye,  especially  arthritic  posterior  internal 
ophthalmia, — named  also  acute  glaucoma. 

In  perfoi-ming  the  operation,  the  best  position  for  the 
patient  is  to  lie  on  his  back  on  a  table,  with  his  head  suffi- 
ciently raised.  In  this  position  the  patient's  head  is 
secured  against  any  sudden  backward  movement,  which 
might  be  fatal  to  the  eye  at  the  moment  the  iris  is  being 
drawn  out,  m  order  to  be  excised.  If  the  patient  is 
young,  or  not  sufficiently  fii^m,  it  wiU  be  found  necessary 
to  give  chlorofoi-m. 

Matters  being  thus  so  far  arranged,  the  sm-geon,  hav- 
mg  aU  his  mstraments  ready  at  hand,  takes  charge  of 
one  eye-hd,  and  his  assistant  of  the  other.  Then,  at  the 
side  where  it  has  been  previously  determined  on  to  make 
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the  excision — ^usually  above — he  cuts  tkrough  the  cornea, 

concentiic  with,  and  on  the 
sclerotic  side  of,  its  clear  mar- 
gin, into  the  anterior  chamber, 
to  the  extent  of  about  a  quar- 
ter of  its  circumference.  This 
section  of  the  cornea  may  be 
effected  by  pimcturation  and 
counter-punctui-ation  with  a 
cataract-knife,  as  in  making 
the  section  of  the  cornea  for 
extraction  of  the  cataract;  or 
by  a  single  puncture  by  means 
of  this  lancet-shaped  knife. 
(Fig.  35.) 

The  section  of  the  cornea 
having  been  made,  the  neces- 
sary resiilt  is  escape  of  the 
aqueous  humour.  Another 
result,  which  generally  takes 
place,  is  prolapse  of  the  iris; 
that  membrane  being  forced 
out  thi'ough  the  opening  in 
the  cornea  by  the  gush  of 
aqueous  humour  which  takes 
place  at  the  moment  of  com- 
pleting the  section. 

If  the  iris  proti'udes,  the  se- 
cond step  of  the  operation  is 
perfoi-med  by  simply  seizing 
Fig.  36.        the  protrading  iris  with  a  fine 
forceps,  such  as  this  (Fig.  36), 
and  dragging  it  further  out,  so  that  its  pupillary 
margin  may  be  included  in  the  piece  excised. 

If,  on  the  conti-aiy,  the  iiis  does  not  of  itself 
protrude  thi'ough  the  opening,  and  cannot  be 
made  to  do  so  by  gentle  pressure  on  the  eye, 
it  is  necessaiy  to  enter  the  point  of  the  for- 
ceps closed  a  little  way  into  the  anterior  cham- 
ber, and  then,  opening  the  instrament,  to 
seize  the  iris  by  pinchmg  it  up,  and  drag 
it  gently  out  to  the  necessai-y  extent.  In 
performing  this  manoeuvre,  we  must  take  care 
not  to  push  on  the  point  of  the  forceps  so  far 
Fia.  35.    as  the  pupillary  margin,  of  the  iris,  for  fear 
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of  ■wounding  the  capsule  of  the  lens — a  wound  of  which 
membrane  would  induce  opacity  of  the  lens. 

The  excision  of  the  protruded  i^iece  of  ii-is  is  effected 
by  means  of  this  well-known  form  of  scissors,  cmwed  on 
the  flat.  (Fig.  37.)   In  performing  this  act,  the  scissors 


Fig.  37. 


.are  to  be  held,  of  course,  with  the  convexity  of  the  curve 
next  the  cornea,  and  with  theii-  length  at  right  angles  to 
he  hne  of  the  section  of  the  cornea,  in  order  not  to  run 
the  sbghtest  risk  of  including  a  bit  of  the  flap  of  the 
3omea  m  the  excision.  ^ 

When  the  eye  and  iris  are  otherwise  healthy,  there  is 
lattle  or  no  bleedmg  from  the  cut  iiis.   Matters  are  diife- 


t 
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rent  wlien  the  operation  of  iridectomy  is  pexfoinied  in 
the  cu'cumstances  under  which  it  is  spoken  of  here.  The 
iris,  being  in  common  with  other  parts  of  the  eyeball  the 
seat  of  great  venous  congestion,  blood  usually  escapes  in 
that  case  in  very  considerable  quantity — so  gi'eat  as  to 
fill  the  aqueous  chambers. 

The  operation  being  completed,  what  is  the  state  of  the 
eye  ?  By  the  evacuation  of  the  aqueous  humour,  the 
vitreous  body  and  lens  are,  by  the  elastic  reaction  of  the 
coats  of  the  eyeball,  pressed  foi-ward  against  the  remammg 
portion  of  the  iris,  and  this,  again,  against  the  comea. 

The  edges  of  the  corneal  incision  veiy  quickly  adhere, 
so  that  when  the  eye  is  examined  the  second  day  after 
the  operation,  it  is,  perhaps,  formd  that  union  has  taken 
place ;  and  that,  as  a  consequence  of  the  closure  of  the 
opening  in  the  cornea,  the  aqueous  humoui-  has  reaccu- 
mulated,  and  that  the  cornea  is  thus  again  plump. 

The  blood  efPused  into  the  aqueous  chambers  at  the 
time  of  the  operation  disappears  by  absorption— usually 
in  a  very  short  time. 

The  patient  commonly  recovers  from  the  operation  m  a 

few  days. 

As  to  the  mode  in  which  subsidence  of  mhammatory  con- 
gestion of  the  choroid  and  retina  is  promoted  by  mdectomy : 
Founding  my  opinion  on  what  I  have  observed  in  the 
course  of  my  researches  on  the  state  of  the  blood  and  the 
blood-vessels  in  inflammation,  I  believe  that  the  excision 
of  the  bit  of  his  and  the  consequent  evacuation  of  a  smaU 
quantity  of  blood  act  by  reheving  the  congestion  oi  the 
choroid  and  retina,  and  thereby  promoting  m  them  a  treer 
cii-culation.  In  fact,  it  is  in  a  similar  manner  also  tnat 
scarification  of  the  palpebral  conjunctiva  operates  so 
beneficially  when  that  membrane  is  m  a  state  ot  great 
infiammatoiy  congestion.  It  is  not  the  mere  loss  ot  Wood 
that  does  good,  for  that  is  insignificant,  but  the  emptymg 
of  some  of  the  vessels,  permitting  of  the  re-estabhshment 
of  the  cii-culation  in  its  activity  in  the  part  generaUy. 
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Section-  III.— The  OpHTHALMiiE. 


Ophthalmic  inflammations,  considered  as  a  class,  may 
be  divided  into  four  orders,  viz.  : — 

I.  Ophthalmia  externa. 
II.  Ophthaimia  interna  anterior. 
m.  Ophthalmia  interna  posterior. 
IV.  Pan-ophthalmitis. 

The  genera  of  these  orders  are  distinguished  and  desig- 
nated according  to  the  particular  structure  which  is  the 
chief  seat  of  the  iaflammation— I  say  the  chief  seat,  for 
the  inflammation  is  seldom  confined  altogether  to  a  single 
structui-e. 

Ophthalmia  externa  thus  comprehends,  according  as 
the  conjunctiva,  sclerotica,  or  cornea  is  the  chief  seat  of 
the  inflammation,  the  genera 

Conjunctimtis. 
Sclerotitis, 
Corneitis. 

Ophthalmia  interna  anterior,  on  the  same  principle, 
comprehends  the  genera 

Aquo-capsuUtis. 
Iritis. 
Eylditis. 

Ophthalmia  interna  posterior,  again,  comprehends  the 
genera 

Choroiditis. 
Retinitis. 
Vitreo-capsulitis, 
Zoiiulitis. 

Panophthahnitis  is  both  order  and  genus. 

^e  cii-cumstances  which  principally  distinguish  and 
?iYe  name  to  the  species  and  varieties  of  the  ophthalmi^ 
ire-1,  the  particular  part  aflfected  of  the  sti-ucCe  wSS 
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is  the  cliief  seat  of  the  inflammation— 2,  the  stractures 
which  are  co-afFoctod— 3,  the  nature  of  the  exciting  cause 
— 1,  the  state  of  the  coustitution,  or  the  constitutional 
disease  by  which  the  inflanmiation  appears  to  be  modified 
— 0,  the  natm-e  of  the  event  of  the  inflammation. 

Cases  of  ophthalmia  are  of  constant  occurrence  _  in 
which  there  have  been  repeated  attacks  of  inflammation 
thi-oughout  a  series  of  years,  and  of  which  the  result 
consists  in  various  changes  of  structui-e  and  affections  of 
si2,ht,  but  of  which  cases,  the  phenomena,  objective  and 
subjective,  are  such  that  they  can  scarcely  be  referred  to 
any  particular  heading. 

M 

Order  I. — OPHTHAiivrEA  externa.  | 

The  order  of  ophthalmia  externa  comprehends  the 
genera  conjunctivitis,  sclerotitis,  and  comeitis.  Each  of 
these,  as  has  been  shown,  may  be  more  or  less  comph- 
cated  with  some  degree  of  the  other;  but  when  the  con- 
junctiva and  sclerotica,  or  conjunctiva  and  cornea,  or  the 
conjunctiva,  sclerotica,  and  cornea,  are  equaUy  attected 
at  the  same  time,  then  the  case  must  be  considered  aa 
coming  under  the  head  of  a  fourth  genus,  vi^.,  compound 
external  ophthalmia. 

Genus  I. — conjunctivitis. 

The  species  of  conjunctival  ophthalmia  aTe-.—jmstular, 
catarrhal,  the  different  forms  of  purulent  opUliahma—xiz., 
Egyptian,  gonorrhceal,  ophthalmia  neonatorum— to  whicn 
may  be  added  the  ophthahnia  sometimes  met  with  m 
female  childi'en  in  connexion  with  puromucous  vagmal 
discharge— pseztdo-?ncmfcra.?ieoMS  or  diphtheritic  ophthalmia, 
and  erysipelatous  ophthalmia. 

Ist, — Pustular  ophthalmia  * 
This  name  is  confined  to  the  cases  in  which  the  pustiiles 
are  sitiiated  on  the  sclerotic  conjunctiva— a  tenth  or  a 
twentieth  of  an  inch  fi-om  the  margm  of  the  cornea,  or 
close  to  the  margin  of  the  cornea,  but  not  on  tiie  cornea. 

Objective  symptoms.— To  the  objective  description  ot 
pustular  inflammation  of  the  conjunctiva  above  given 

*  Apbthous  or  papular  or  herpetic  conjunctivitis. 
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(p.  101),  all  that  reqiiii-es  to  be  aclded  here  is,  that  the 
I'oi'iiea  is  quite  clear — that  there  is  no  decided  lacrymation, 
thoiigh  a  flow  of  tears  is  readily  excited  by  the  moyements 
of  the  eye — and  that  there  is,  with  congestion  of  the 
palpebral  conjunctiva,  an  increased  Meibomian  discharge, 
sufficient,  perhaps,  to  cause  gluing  together  of  the  eye- 
lashes over  night. 

Subjective  symptoms. — There  is  not  the  slightest  intoler- 
ance of  light,  or  perhaps  any  other  local  inconvenience, 
except  a  sensation  like  that  from  a  foreign  body  in  the 
eye,  which  is  excited  by  the  pustule  and  its  enlarged 
vessels.  It  is  not,  however,  distressing,  in  consequence 
of  the  general  sensibility  of  the  conjunctiva  not  being 
exalted. 

_  Constitutional  symptoms.— Theve  is  little  or  no  constitu- 
tional distiu'bance. 

When  pustules  present  themselves  close  to  the  margin 
of  the  cornea  (p.  105),  the  subjective  symptoms  may  be 
as  slight  as  above  described ;  but  the  case  in  which  this 
occurs  IS  apt  to  pass  into,  if  it  is  not  abeady,  one  of 
scrofulo-catarrhal,  or  of  phlyctenular  corneitis,  or  com- 
mon scrofulous  ophthalmia,  which  is  attended  with  great 
mtolerance  of  light  and  lacrymation, 

CaMses.— Pustular  ophthalmia  occurs  in  children  and 
young  adults,  especially  females.  It  is  usually  excited  by 
exposure  of  the  eye  to  a  di-aught  of  aii-.  In  a  little  boy 
for  example,  it  was  brought  on  by  looking  thi'ough  the 
keyhole  of  a  door  and  receiving  on  the  eye  the  cm-rent  of 
air  passing  thi-ough. 

Diagnosis  and  ^jrof/nosis.— Practically,  it  is  of  import- 
ance not  to  confound  pustiilar  ophthahnia  with  phlyc- 
:tenular.  In  the  fonner,  the  appHcation,  two  or  thi-ee 
1  times  repeated,  of  some  irritating  coUyrium,  wiU  seldom 
itaal  to  cure;  whereas  in  the  latter,  the  cm-ability  is  en- 
:  tirely  different.  Seeing  that  when  the  pustules  are  at  the 
imargm  of  the  cornea,  the  case  is  apt  to  be  mLxed  up  with 
I  phlyctenular  ophthahnia,  the  cmability  is  under  such 
circumstances  modified  The  combination  with  catarrhal 
or  scrofulo-catarrhal  ophthahnia,  has  not  so  great  a  modi- 
lymg  inffuence. 

Treatment.~A^j  appHcation,  such  as  the  nitrate  of 
silver  drops  p  83),  or  red  precipitate  salve  (p.  85),  or  as 
rocommended  by  Dr  Foucher,  in  the  French  translation 
»i  this  work,  a  solution  of  tannin  (gr.  x.-xx.)  in  Sv 
cenne  (3J),  &c.,  applied  to  the  eye/at  intervals  of  a  dJy 


158  oatahrhal  opiituai-mia. 

or  two,  will  in  general  suffice  for  the  cure.  The  vascular 
coagostion  speedily  disappears,  and,  'pari  passu,  healing  of 
the  abrasion  left  by  the  pustule  takes  place.  All  the 
general  treatment  that  may  be  necessary,  is  a  dose  of 
hydrargyrum  cum  creta,  followed  by  a  purgative  and 
afterwards  a  tonic.  , ,  ,  , 

The  above  treatment  is  apphcable,  though  not  so  rapidly 
effectual,  when  pustular  is  combined  with  cataiThal  or 
scrofulo-catarrhal  ophthahnia.  When  pustular  is  com- 
plicated with  phlyctenular  ophthahnia,  the  treatment  is 
that  applicable  to  the  latter. 

2nd. — Catarrhal  ophthalmia* 

Catarrhal  ophthalmia  is  usuaUy  considered  the  type  of 
coniunctival  inflammation ;  for  it  is  the  form  which  m- 
flammation  of  the  conjunctiva,  excited  by  other  causes 
besides  atmospheric  influence-injuiy,  for  example-is 
most  prone  to  assume.  i,  i.    j  „  j 

Obiective  sympto7ns.—The  eyehds  are  somewhat  red  and 
swollen,  especiaUy  at  theii'  edges-the  upper  eyehd  may 
be  so  much  swoUen  as  to  overlap  the  edge  of  the  lower. 
The  white  of  the  eye  is  bloodshot,  and  on  esanunation 
this  is  found  to  be  owing  to  the  reticular  vascular  mjec- 
tion  above  described,  as  characterisfac  of  inflammatory 
congestion  in  the  conjunctiva  (p.  105).  Besides  the  vas- 
cular injection,  there  are  sometimes  mterspersed  spots  ot 

^"'oT^veSiS'g  th? lower  eyelid,  it  is  seen,  that  towards 
the  palpebral  smus,  the  redness  of  the  sclerotic  conjuue- 
tiva  is  more  intense,  and  that  the  P^lP^b^^, 
at  the  same  time  that  it  is  veiy  red,  is  thickened  and 
velvety-looking.  The  semilunar  fold  and  lacrymal  ear- 
uncle  are  red  and  swollen.  (Plate  I.,  fag.  1.)  .  .  „ 
In  the  severer  cases,  in  which  the  vascular  mjection  of 
the  sclerotic  coniunctiva  extends  to  the  very  margin  ot  tne 
comet  the^^^^^^^^  be  some  degree  of  chemotic  elevation 
of  the  conjunctivi,  especiaUy  at  the  lower  mai-gm  of  the 

'™cornea  may  remain  quite  clear,  and  the  colour  and 
activity  of  the  iiis  unchanged.  u  ^o^i-p 

There  is  at  fii-st  watering  of  the  eye,  the  result,  partly, 

*  Simple  conjunctivitis. -Blepharophlhalmo-conjunctivitis  ca- 
tarrhalis.— Ophthalmia  purulenU  initior. 
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of  the  serous  exudation  from  the  conjunctiva,  above  men- 
tioned (p.  106),  but  by-and-by  a  ptu'omuculent  discharge 
takes  place.  The  matter  accumulates  in  greater  or  less 
quantity  at  the  inner  corner  of  the  eye,  and  ia  flakes  iu 
the  palpebral  sinuses.  On  everting  the  lower  eyeHd,  a 
flake  of  exfoliated  epitheliiim,  with  pui-omucus,  mil  per- 
haps be  seen.  Eilms  of  this  matter,  getting  on  the  sm-faco 
of  the  cornea  every  now  and  then,  occasion  transitory 
dimness  and  uidescence  of  vision.  The  eyelashes,  also, 
are  besmeared  with  the  secretion ;  but  another  source  of 
the  matter,  which  is  found  incrustiag  them,  and  gluing 
the_  eyelids  together  over  night,  is  the  secretion  of  the 
Meibomian  glands,  which  is  potu-ed  out  ia  increased 
quantity. 

The  watering  of  the  eye  at  the  commencement,  as  has 
been  hinted,  does  not  appear  to  be  wholly  the  result  of 
lacrymation,  but  partly  of  serous  exudation  fi-om  the  con- 
gested vessels  of  the  conjunctiva.  A  flood  of  tears,  how- 
ever, occasionally  takes  place. 

Subjective  symptoms. — Itchiness  and  smarting  at  the 
borders  and  angles  of  the  eyelids,  heat,  and  the  sensation 
as  if  a  foreign  body  were  in  the  eye,  are  the  subjective 
symptoms  which  usually  usher  in  an  attack  of  catan-hal 
aphthalmia. 

There  is  not  much  intolerance  of  light,  though  there  is 
i  greater  or  less  desire  to  shade  the  eye,  and  a  feeling  of 
i^kness  of  it.  The  eyelids  feel  stiff,  heavy,  and  tense. 
When  the  upper  overlaps  the  lower,  a  very  disagreeable 
sensation  is  experienced. 

The  discharge  of  tears,  which  occasionally  takes  place 
.3  foUowed  by  temporary  relief ;  and  when  the  pui-omucu- 
.ent  secretion  is  established,  the  itchiness  and  smarting  of 
Jie  edges  of  the  eyehds,  and  the  sensation  as  if  a  foreign 
Dody  were  m  the  eye,  are  relieved. 

There  may  be  pain  across  the  forehead,  and  in  the 
'Bgion  of  the  frontal  and  maxHlaiy  sinuses,  but  there  is 
10  pam  hke  rheumatism  around  the  orbit  nor  in  the 
-emples. 

An  exacerbation  of  the  symptoms  takes  place  towards 
ivemng;  but  the  sensation  as  if  a  foreign  body  were 
n  the  eye,  is  felt  much  on  fii-st  moving  the  eve  in  the 
aormng.  °  ^  "i^k 

Co«s^^^M^^om^  sym^^oms.-In  general,  there  is  not  much 
■r  any  constitutional  disturbance ;  but  the  patient  may  be 
.t  the  same  time  affected  with  a  general  catarrh. 


160 


CATARRHAL  OPHTHAI-MIA. 


Tho  following  is  a  good  example  of  a  case  of  catarrlial 
oplathalmia : — 

A.  B.,  fiot.  26.  One  day,  about  noon,  felt  a  tickling  m 
the  eye,  which  gradually  increased  until  it  passed  into 
severe  pain,  as  if  sand  were  in  the  eye.  Towards  midnight 
the  distress  became  very  great,  entirely  preventing  sleep. 
Nest  day  when  the  patient  applied  for  advice,  I  found  oa 
examination  gi'eat  vascvilar  injection  of  both  palpebral 
and  ocular  conjunctiva,  with  patches  of  ecchymosis  in  the 
latter.  Cornea  quite  clear.  Iris  and  pupil  natural.  Little  ' 
or  no  intolerance  of  light.  Some  laciymation.  Pain 
across  the  forehead,  but  none  in  the  temples.  Bowels  i 
confined.    Labouring  under  general  catarrh. 

Predisposing  causes. — The  patient  may  be  of  any  age,  of 
either  sex,  and  otherwise  healthy ;  but  it  is  often  the  case 
that  he  has  been  for  some  time  out  of  health,  or  has  been 
over-exerting  the  eyes. 

Exciting  causes. — This  form  of  inflammation,  though 
conventionally  called  catarrhal,  may  be  excited,  as  above 
mentioned,  by  irritation  or  injury  of  the  conjunctiva.  It 
is  in  the  majority  of  instances,  however,  excited  by  atmo- 
spheric influence.  In  this  case  it  may  occur  epidemically. 
In  some  places  it  is  so  common,  that  it  might  be  consi- 
dered endemic.  Under  these  cii'cumstances,  it  is  usually 
of  a  very  severe  form,  partaking  more  of  the  characters  of 
Egyptian  ophthalmia  in  its  milder  degrees— like  which, 
also,  it  sometimes  appears  to  spread  by  contagion. 

Yeiy  generally  both  eyes  are  affected,  but  one  is  usually 
more  so  than  the  other.  .  . 

i)OT(/nosM.— Simple  catan-hal  is,  iu  general,  distinguished 
from  the  other  forms  of  puromucous  ophthahnia,  m  not 
presenting  such  a  degree  of  redness  and  swelling  of  con- 
junctiva, copiousness  of  the  purifoi-m  discharge,  nor  sweU- 
ing  of  the  eyelids,  and  by  the  circumstances  under  which 

it  occui'S.  -J- 

The  ophthabniaa  fi-om  which  catan-hal  conjunctivitis 
requii'es  to  be  principaUy  distinguished,  are  phlyctenular 
and  catarrho-rheumatic,*  the  former  occuiTmg  m  young 
persons,  the  latter  m  adults. 

*  Catarrhal  ophthalmia  is  not  Ukely  to  he  confounded  with  rhen- 
matic  ophthalmia  or  sclerotitis.  The  difference  in  the  seat  and 
character  of  the  vascular  injection  has  been  above  pomted  ont 
(pp.  19,  109),  and  the  difference  in  the  accompanying  pain  (pp.  01, 
130.) 
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In  phlyctenular  ophthalmia,  the  conjunctival  vessels,' 
"wHch  are  injected,  are  few  in  nvrmber,  and  ramify  singly 
or  in  detached  fascicuh  towards  the  conjunctival  cii'cum- 
corneal  network,  which  may  be  completely  or  partially 
injected.  There  is  also  some  sclerotic  cii'cumcorneal 
injection.  The  general  expression  of  the  redness  in 
phlyctenular  ophthalmia  is  thus,  different  from  what 
obtains  in  catarrhal  ophthalmia,  a  faint  blush  On  one  side 
or  aU  round  the  cornea,  shaded  off  towards  the  circumfer- 
ence of  the  eyeball,  together  with  a  fasciculus  of  vessels 
perhaps,  proceeding  to  some  point  on  the  cornea  wHere 
there  is  an  ulcer.    (Plate  I.,  fig.  3.) 

In  phlyctenular  ophthalmia,  the  cornea,  which  is  the 
essential  seat  of  the  disease,  early  becomes  sufiused,  or 
presents  phlyctenulse,  which,  bursting,  leave  ulcers.  In 
catarrhal  ophthabnia,  although  ulceration  of  the  cornea 
may  eventually  take  place,  the  cornea  is  quite  unaflPected 
at  first. 

_  in  phlyctenular  ophthalmia  there  may  be  little  or  no 
mcrease  of  the  Meibomian  secretion,  or  of  the  mucous 
secretion  of  the  conjunctiva,  which  are  such  prominent 
characters  m  catarrhal  ophthalmia.  But  in  phlyctenular 
ophthalmia  there  is  great  lacrymation  and  intolerance  of 
light ;  whereas,  in  catarrhal  ophthalmia,  these  symptoms 
are  slight  or  altogether  absent. 

But  it  is  to  be  remarked  that  phlyctenular  and  catarrhal 
Dphthakmee  may  occui-  m  combination,  constituting  scro- 
hilo-catarrhal  ophthalmia.  Catarrhal  may  also  occui-  in 
combmation  with  pustular  ophthalmia.  Cases  even  occur 
■  >t  a  combmation  of  catarrhal,  pustular,  and  phlyctenular 
jphthahmse. 

The  diEferences  between  catarrhal  and  catarro-rheu- 
natic  ophthalmise  are :— In  catarrhal  ophthalmia,  there  is 
umply  conjunctival  mjection— in  catarrho-rheumatic,  both 
v.iyunctiyal  and  sclerotic.  Hence,  while  in  catarrhal 
-Ijlithalmia,  the  sclerotic  is  observed  white  under  the 
aiscular  network  of  the  conjunctiva,  it  is  pink  in  catarrho- 
■heumatic  ophthalmia. 

While  in  catarrhal  ophthabnia,  unless  severe  and  of 
ong  continuance,  the  cornea  is  clear,  and  the  colour  and 
notions  of  the  ins  natui^al,  in  catarrho -rheumatic  oph- 
^PPe^^-«  miKidy,  and  not  unfi-equently 
■resents  a  phlyctenula  or  ulcer,  and  the  hia  is  discoloured 
nd  pupd  sluggish.  There  is  considerable  intoleranrof 
.ght  in  catarrho-rheumatic  ophthabnia;  and  instead  of 
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the  pain  across  tho  forehGad,  or  in  the  frontal  sinuses, 
which  may  exist  in  catan-hal  ophthalmia,  there  is  more 
or  loss  severe  circumorbital  or  temporal  pain,  aggravated 
when  the  patient  is  wai-m  in  bed. 

Prognosis. — Catarrhal  ophthalmia,  in  its  simpler  forms, 
is  ia  general  readily  subdued ;  and  that  in  a  week  or  a 
fortnight.  In  its  severer  fonns,  if  neglected  or  improperly 
treated,  ulceration  of  tho  comea  may  take  place,  and, 
above  all,  tho  palpebral  conjunctiva  is  exti-emely  apt  to 
be  left  ia  a  state  of  chi'onic  inflammation— itself  thickened, 
and  its  papiLLaa  enlarged— a  state  which  keeps  up  irrita- 
tion of  the  eye,  and  which  may  lead  to  vascularity  and 
opacity  of  the  conjunctiva  comese.  In  this,  as  also  ia  the 
other  puromucous  ophthakniaa,  enti-opium  and  ectropium 
are  not  unfrequent  results. 

Treatment. — In  the  simpler  fonns  of  this  ophthabnia,  if 
the  case  is  seen  at  the  very  commencement,  an  attempt 
should  be  made  to  subdue  the  iaflammation  by  soothing 
treatment.  For  this  purpose,  rest,  quiet,  and  restricted 
diet  should  be  enjoined,  and  a  purgative  of  calomel  and 
jalap,  for  example,  prescribed;  or  an  emeto-cathartic, 
especially  if  there  is  more  than  usual  sensibility  to  the 
li^bt— two  grains  of  tartar  emetic,  and  an  ounce  of  Epsom 
salts,  may  be  dissolved  in  half  a  pint  of  water,  and  two  or 
three  table-spoonfuls  of  the  solution  taken  eveiy  half  hour 
until  vomitiag ;  after  which  the  same  dose  every  four-  or 
six  hours  only. 

As  applications  to  the  eye,  lotions  of  tepid  water  three 
or  foiu^  times  a  day,  or,  if  more  agreeable,  the  continued 
application  of  cold.  The  continued  application  of  cold 
lotions,  however,  it  is  to  be  remarked,  is  apt,  m  middle- 
aged  persons  particularly,  to  excite  sclerotic  inflamma- 
tion, and  thus  convert  a  catarrhal  iato  a  catarrho -rheu- 
matic ophthalmia.  As  an  occasional  application,  cold 
water  is  not  weU  adapted.  When  used  as  such,  an  un- 
comfortable sensation  of  heat  in  the  eye  is  felt  soon  after ; 
whereas,  when  tepid  water  has  been  used,  the  eye  for  a 
time  feels  pleasantiy  cool.  At  bed-time  the  borders  ot 
the  eyelids  are  to  be  anoiated  with  simple  omtment. 

Under  this  soothing  treatment,  the  inflammation  will 
sometimes  subside  without  anything  fm-ther  bemg  neces- 
sary ;  but  if  resolution  does  not  begm  to  take  place  within 
twenty-four  hours  or  so,  iiTitating  collyna  will  reqiure  to 
be  used.  The  nitrate  of  silver  solution,  for  example,  may 
be  dropped  into  the  eye  every  other  day,  and  the  alum, 
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bichloricle  of  mercmy,  or  lapis  diviaus  lotion,  -without 
addition  of  vinum  opii  (p.  81),  used  tepid,  to  bathe  the 
eye  thi-ee  times  a  day.  At  bed-time  the  borders  of  the 
eyelids  may  be  anointed  with  the  weak  red  jDrecipitate 
salve  (p.  85). 

If,  notwithstanding  this  ti-eatment,  the  inflammation 
persists,  it  will  be  proper  to  apply  leeches — about  six 
ai'ound  the  eye,  or  each  eye,  if  both  be  affected. 

In  the  severer  forms  of  the  complaint,  blood  should  be 
at  once  abstracted,  either  by  leeches  as  above,  or  if  the 
patient  be  robust,  by  venesection,  followed  up,  if  neces- 
sai-y,  by  leeches.  This  treatment  wiU  save  much  subse- 
quent inconvenience  fi-om  a  thickened  state  of  the  pal- 
pebral conjunctiva.  After  the  bleeding,  a  pediluvium, 
aiid  some  diaphoretic,  such  as  Dover's  powder,  at  bed- 
time, are  to  be  prescribed,  and  a  pm-gative  di-aught  in 
the  morning.  Locally,  the  same  treatment  as  above 
indicated. 

As  the  inflammation  remits,  the  redness  of  the  scle- 
rotic conjunctiva  becomes  less  and  less  until  it  has  quite 
disappeared  ;  but  though  this  has  taken  place,  consider- 
;  able  congestion  may  still  be  presented  by  the  palpebral 
i  conjunctiva,  with  enlargement  of  its  papiUse.    If  this 
:  state  of  the  palpebral  conjimctiva  continue  obstinate,  blis- 
I  ters  behind  the  ears,  scarification  of  the  palpebral  con- 
i  junctiva,  and  the  pencilling  of  it  with  the  sti'ong  red  pre- 
cipitate ointment,  will  be  useful.    When  the  palpebral 
:  conjunctiva  is  merely  left  relaxed  and  thickened,  pen- 
cilling it  a  few  times,  at  intervals  of  two  or  three  days, 
1  with  vinum  opii,  pure,  or  diluted  with  one  or  two  waters, 
or  with  the  lapis  divinus  drops,  will  do  good.    A  return 
:  to  generous  diet,  and  the  use  of  tonics,  are  at  the  same 
time  to  be  enjoined. 

3rd. — Egyptian  ophthalmia.* 

This  is  the  disease  of  the  eyes  which  so  severely  affected 
the  English  and  French  ti-oops  in  Egypt,  and  also  after 
their  retiii'n  thence,  and  which  has  since  raged  in  the 
armies  of  almost  aU  the  states  of  Europe. 

The  palpebral  conjunctiva  and  semilunar  fold  are  espe- 

*  Granular  or  contagious  ophthalmia.— Ophthalmia  nurulenta 
graTior.— Ophthalmia  militaris,  &c. 
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cially  thG  focus  of  tho  disease;  being  the  pai-ts  wliicli  aro 
fi'om  the  first,  and  continue  to  the  last  aff(;cted,  whatever 
other  parts  may  be  also  involved.  But  though  the  in- 
flanuaation  may  thus  remain  almost  entu-ely  confined  to 
the  palpebral  conjunctiva,  it  is  peculiarly  disposed  to  ex- 
tend, and  that  with  great  violence,  to  the  ocular  conjunc- 
tiva, and  even  to  the  ])roper  tunics  of  the  eyeball  itself.  On 
this  extension  of  the  inflammation,  depeudij  the  rapid 
destructiveness  to  the  eye,  which  has  so  lamentably  cha- 
racterised the  disease. 

Different  degrees  of  the  ophthalmia — a  fu-st,  a  second, 
and  a  thii-d  degree— are  accordingly  recognised.  _ 

In  the  fii'st  degree,  the  inflammation  ls  still  m  a  great 
measui-e  confined  to  the  palpebral  conjunctiva  and  semi- 
lunar fold ;  and,  though  there  are  flakes  of  pm-omucous 
secretion  suspended  in  the  tears,  there  is  no  decided  ble- 

norrhoea.  .  ,    j  j  x 

In  the  second  degi-ee,  the  inflammation  has  extended  to 
the  ocular  conjunctiva,  which  is  raised  up  by  exudation 
into  a  chemotic  ridge  at  the  margin  of  the  cornea— usuaUy 
the  lower  first— and  there  is  more  or  less  blenon-hoea,  or 
discharge  of  puriform  matter  (not  midng  uniformly  with 

the  tears).  .    .  i  .  i-u 

In  the  third  degi'ee,  the  chemosis  is  complete,  tHe  eye- 
lids are  enormously  swollen,  there  is  profuse  discharge  of 
mucopurulent,  or  actually  piunilent,  matter  (mixing  um- 
foi-mly  with  the  tears),  and  the  proper  tuuics  of  the  eye- 
baU  ai-e  either  already  involved,  or  in  mimment  danger  ot 

becoming  so.  r.   i.  j 

The  disease  may  not  advance  beyond  the  first  degree, 
but  become  chi-onic,  or  it  may  at  once  pass  mto  the  severer 
deo-rees.  In  its  chi-onic  state  it  is  stiU  ready,  on  the  ap- 
plication of  any  exciting  cause,  to  pass  mto  the  severer 

*^^Thrsecond  degi-ee  may  arise  at  once  as  such,  or  be  de- 
veloped from  the  first  degree.  -XT     X  1 

The  second  degree  has  a  great  tendency  either  to  become 
chronic  or  to  pass  into  the  thii-d  degree,  and  this  especially 
if  neglected  or  improperly  ti-eated.  The  thu-d  degree,  m- 
deedfgeneraUy,  if  not  always,  arises  by  a  sudden  aggra- 
vation of  an  the  symptoms  from  the  milder  degi-ees,  espe- 
cially the  second.  .  r 

The  morbid  development  on  the  conjunctiva  of  the  eye- 
lids and  palpebral  sinuses  of  what  are  called  grannhttom 
is  an  early  and  important  effect  of  the  inflammation.  The 
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hatvu'e  of  these  gramilations  has  heen  above  pointed  out 
(page  107.)    Plate  I.,  fig.  2.— Plate  II.,  fig.  1. 

The  development  of  a  granular  state  of  the  palpebral 
conjunctiva  is  often  the  result  of  long  continued  but  slight 
congestion — so  slight  as  scarcely  to  have  attracted  the 
patient's  attention.  Hence  it  has  been  maintained,  that 
the  formation  of  granulations  takes  place  independently 
of  inflammation ;  and  when,  in  such  cases,  ophthalmia 
declares  itself  in  a  decided  foitn,  it  has  been  alleged  to  be 
an  effect  or  sjTnptom  of  the  granular  state  of  the  palpebral 
conjimctiva.    But  this  is  incorrect. 

Both  eyes,  commonly,  are  affected,  though  one  may 
suffer  more  than  the  other.  When  both  eyes  become 
affected,  there  is  often  an  interval  of  some  days  between 
their  fu-st  invasion. 

The  lower  eyehd  is  usually  first  afi'ected,  but  the  upper 
soon  becomes  so  and  suffers  more  than  the  lower — it,  in- 
deed, remains  the  nest  of  the  disease. 

Local  symptoms  in  first  and  second  degrees. — The  first  and 
Second  degi-ees  of  Egyptian  ophthalmia  do  not  essentially 
dififer  in  theu-  symptoms,  either  objective  or  subjective, 
from  the  milder  and  severer  form-s  of  catarrhal  ophthalmia, 
except  in  the  gi-anular  state  of  the  conjunctiva,  which, 
though  it  does  in  some  degree  exist  in  inveterate  cases  of 
catarrhal  ophthalmia,  presents  itself  in  Egjrptian  oph- 
thalmia even  from  the  fii'st,  and  remains  to  the  last,  so 
that  it  is  justly  considered  the  peculiar  characteristic  of 
the  disease. 

Constitutional  symiytoms  in  first  and  second  degrees. — In 
general,  there  is  no  constitutional  disturbance— no  fever 
—no  loss  of  appetite.  When  such  do  occur-,  they  depend 
rather  on  the  idiosyncrasy  of  the  patient  than  on  the 
disease. 

Objective  symptoms  in  the  third  degree.— In  the  third 
degree,  the  eyeHds,  especially  the  upper,  are  very  much 
swollen,  sometimes  enormously  so,  tense,  Kvid,  and  hot. 
The  upper  eyelid  hangs  down  over  the  lower. 

If  an  attempt  be  made  to  open  the  eyelids,  or  even 
when  the  patient  makes  any  effort  whatever,  proti-usion 
of  the  conjunctiva  of  the  palpebral  sinuses,  and  eversion 
of  the  eyehds,  are  apt  to  take  place,  in  consequence  of 
the  swoUen  and  sarcomatous  state  of  the  conjunctiva  as 
;weU  as  the  effiision  beneath  it.  The  eversion  of  the  eye- 
hds 18  at  first  reducible,  but  by-and-by  it  may  cease  to 
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The  semilunar  fold  and  lacrymal  caruncle  are  bo  red 
and  swollen,  as  to  look  like  sarcomatous  excrescences 
rather  than  natui'al  struct ui'es. 

The  sclerotic  conjiuictiva,  likewise  red  and  swollen,  is 
raised  up  like  a  wall  all  round  the  cornea,  which  thus 
appears  haK  buried  [chernosis).  The  cornea  may  be  as  yet 
unaffected.  . 

After  some  hours,  the  secretion  of  the  conjunctiva,  wnich 
was  sero-muculent,  becomes  muco-purulent,  or  actually 
pui-ulent  (mixing  uniformly  with  the  tears),  and  is  poui-ed 
out  in  such  quantity,  that  it  is  constantly  fiowmg  iovra. 
the  cheek.  If  the  eyelids  are  suddenly  opened,  the  matter 
bui-sts  out  in  a  torrent. 

An  oozing  of  blood  readily  takes  place  from  the  con- 
junctival surface.  .         n    j  i. 

The  iaflammation  does  not  remam  confaned  to  the  con- 
iunctiva,  but  extends  to  the  proper  tunics  of  the  eyebaU, 
the  sclerotica,  the  cornea,  and  even  the  mternal  tunics. 
When  the  eyeUds  admit  of  being  opened,  the  imphcation 
of  the  cornea  can  be  seen,  but  that  of  the  other  parts  is 
inferred  from  the  subjective  symptoms.  When  the  eye- 
Ms  cannot  be  opened,  and  the  cornea  seen,  somethmg 
may  be  inferred  as  to  the  degi-ee  to  which  it  has  suffered 
fi-om  the  state  of  the  discharge;  if  ill-conditioned,  there 
is  reason  to  dread  mischief  to  it.  . 

The  cornea,  though  it  sometimes  escapes  immediate 
material  injuiy,  is  the  part  most  subject  to  the  destructive 
effects  of  the  inflammation.  It  becomes  more  or  less 
opaque  fi-om  exudation  into  its  substance.  Its  conjunc- 
tival layer  may  become  thickened,  opaque,  vascular  and 
covered  with  fungous  excrescences,— or  phlyctenulse  torm, 
bui-st,  and  run  into  perforating  ulceration,  which  is 
foUowed  by  prolapsus  iiidis.  In  the  worst  cases,  the 
cornea  becomes  wholly  infilti-ated  with  exuded  matter, 
and  is  rapidly  and  completely  desti-oyed  by  ulcera- 
tion, or  by  mortification  and  sloughing.  Sometimes  it 
bui-sts,  but  probably  not  before  being  thinned  by  ulcera- 
tion. Even  if  it  should  have  escaped  these  destruc- 
tive effects,  an  ulcerated  trench  will  probably  be  found 
when  the  swelling  of  the  parts  subsides,  at  the 
place  where  it  was  pressed  on  by  the  chemosed  conjunc- 

^^Suhjedwe  symptoms  in  the  third  degTee.-Jh&  severity  of 
the  subjective  symptoms  in  this  degi^e  of  the  disease  ^ 
principaUy  owing  to  impHcation  of  the  proper  tunacs  of 
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the  eyeball — the  sclerotica,  the  cornea,  and  even  the  in- 
ternal tunics. 

There  is  bui'ning  hot  pain  in  the  eyelids,  aggravated  by 
the  slightest  touch,  deep  distending  pain  in  the  eyeball, 
and  pain  around  the  orbit,  in  the  temple,  or  aU  over  the 
side  of  the  head.  There  is  great  intolerance  of  light,  and 
often  photopsy. 

The  pain  around  the  orbits  and  in  the  temples  occui's  ia 
uoctui'nal  paroxysms,  dui'ing  one  of  which  the  cornea 
bui'sts.  On  the  bui'sting  of  the  cornea,  the  pain  imme- 
diately remits,  but  retm-ns  again  in  another  form,  or  passes 
to  the  opposite  eye. 

Constitutional  symptoms  in  the  third  degree. — ^Bven  in  the 
thii-d  degree,  the  constitutional  symptoms  are  not  severe. 
In  some  exceptional  cases,  indeed,  before  the  disease  has 
reached  its  greatest  height,  a  symptomatic  inflammatory 
fever  arises,  but  is,  notwithstanding  the  severity  of  the 
local  affection,  very  moderate,  and  does  not  continue  long. 
In  the  progress  of  the  disease,  however,  the  patient  is  liable 
to  become  much  sunk  both  in  strength  and  spiiits. 

Causes. — The  cause  of  this  disease  was  at  one  time  sup- 
posed to  be  a  peculiar  contagion,  first  imported  into  Europe 
from  Egypt  (hence  the  epithet  Egyptian)  by  the  English 
and  Erench  armies.  It  is  now,  however,  pretty  generally 
conceded,  that  the  disease  does  not  depend  upon  any  such 
peculiar  contagion,  but  that  it  may  arise  from  occasional 
atmospherical  influences,  sometimes  sporadically,  some- 
times epidemically.  There  are  also  local  influences  which 
render  it  endemic,  in  many  other  places  besides  Egypt. 

The  disease,  in  a  more  or  less  latent  state,  is  common 
among  the  Irish  poor,  both  in  Ireland  and  in  this  country. 

In  whatever  way  it  arises,  it  may,  under  favouring  cu-- 
cumstances,  as  when  large  bodies  of  people  are  crowded 
together,  and  especially  in  dark,  dirty,  damp,  and  ill- 
drained  dwellings,  become  infectious.  This  is  the  expla- 
nation of  its  propagation  in  armies,  schools,  and  prisons. 
_  It  has  been  supposed  that  propagation  takes  place  prin- 
cipally by  infection  jjer  contactum ;  but  experience  appears 
to  show  that  infection  in  distans  is  the  more  common  way,  * 
the  ail-  being  the  vehicle  by  which  the  infecting  principle  'is 
conveyed  m  the  latter  case,  the  dischai-ge  from  the  eye  in  the 

*  Eble,  Die  so-genannte  contagiose  oder  agyptische  Ausen- 
krankheit.    Stuttgardt.    1839.  ^ 
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former.  *    TliG  communication  by  contact  has  often  taken 
placo  from  the  use  in  common  of  towels,  basins,  &c. 

Though  the  disease  has  prevailed  in  the  most  opposite 
climates,  and  in  all  seasons,  still  it  ai)pears  that  a  veiy 
warm,  or  a  warm  and  damp  climate  or  season,  is  pecu- 
liarly favom'ablo  to  its  d(3velopment  and  propagation. 

As  causes  predisposing  the  individual  to  be  attacked, 
may  bo  mentioned  fatigue,  exposure,  want  of  cleanliness, 
improper  food,  abuse  of  spuituous  liquors,  &c.  The  in- 
vasion of  the  disease  is  often  sudden — soldiers  on  guard, 
and  numbers  of  persons  in  the  coui-se  of  one  _  night 
becoming  affected.  This  has  no  doubt  been  owing  to 
atmospherical  influence  favouring  the  development  of  the 
morbid  germ  akeady  under  incubation. 

Diagnosis. — It  has  been  above  shown,  that  the  prin- 
cipal difference  between  catarrhal  ophthalmia  and  the 
milder  forms  of  Egyptian  ophthalmia,  consists  in  the 
great  degree  in  which  the  conjrmctiva  of  the  eyehds  is 
affected  with  granulations  in.  the  latter, — a  morbid  state, 
which  is  very  inveterate,  and  by  its  presence  keeps  up 
irritation  and  a  tendency  to  relapse. 

The  severest  degree  of  Egyptian  ophthalmia  is  to  be 
distinguished  from  the  other  foi-ms  of  purulent  ophthal- 
mia, gonorrhosal,  for  example,  principally  by  the  circum- 
stances of  the  case— and  by  this,  that  in  true  gonorrhoeal 

*  Pirlnger  (Die  Blennorhoe  am  Menschenauge.  Gratz,  1841)  has 
made  a  number  of  experiments  to  reproduce  the  disease,  by  the 
application  of  matter  from  an  affected  eye,  for  the  purpose  of  curbg 
pannus,  as  will  be  explained  in  the  proper  place,  and  the  results 
he  has  come  to  in  regard  to  the  contagion  of  the  disease,  are  the 
following  :— The  contagion  is  fixed,  its  vehicle  the  muciform  secre- 
tion of  the  conjunctiva.  The  mucus  of  the  second  and  third  degree 
of  the  disease  only  is  absolutely  infectious  ;  as  the  secretion  be- 
comes thinner,  it  loses  its  infectious  power.  Eyes  which  have  been 
already  diseased,  appear  to  be  less  readily  infected  than  perfectly 
sound  eyes.  The  activity  of  the  mucus  is  not  retained  beyond  the 
third  day  after  its  removal  from  the  body  ;  the  reaction  t^ikes  place 
in  from  six  to  twenty-four  hours,  usually  at  night.  The  degree  of 
the  disease  excited  by  the  infection,  depends  on  the  quality  of  the 
contagion.  Mucus  from  the  first  degree  of  the  disease,  or  thm 
secretion  from  the  second  and  third,  occasions  the  first  degree  of 
the  disease.  Secretion  from  the  second  degree  of  the  disease  ex- 
cites the  third  degree.  The  application  of  ice-cold  water,  and 
cleansing  the  eye,  within  three  minutes  after  the  matter  has  been 
applied,  prevent  the  operation  of  the  infection. 
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oplitlialmia  one  eye  only  is  usually  affected,  and  the  ocular 
conjunctiva  is  perhaps  more  swollen,  the  eyelids  loss  so. 

Prognosis  in  general. — "When  the  inflammation  is  of  an 
active  character,  and  not  modified  by  any  constitutional 
peculiarity,  early  and  proper  treatment  promises  success. 
When  the  inflammation  is  of  a  torpid  character,  and 
when  the  constitution  is  scrofulous,  it  less  readily  yields 
to  treatment,  subsides  less  quickly  and  perfectly,  and  fix- 
ing itself  in  the  structui-es  of  the  eye,  is  apt  to  produce 
degeneration  of  it.  In  erethitic  ii-ritable  cases,  the  pro- 
gnosis is  also  unfavoui-able,  but  less  so  than  in  torpid  cases. 

Sporadic  cases  are  usually  of  middling  severity.  In  an 
epidemic,  the  disease  is  at  fii'st  mild,  then  increases  in 
severity,  and  agaia  becomes  milder  towards  the  end. 
When  the  disease  is  endemic,  the  cases,  without  being  of 
the  severest  chai'acter,  are  in  general  very  inveterate,  if 
neglected. 

The  disease  arising  from  contagion  is  more  dangerous 
than  when  otherwise  produced. 

Prognosis  in  the  first  degree. — The  disease  in  the  first 
degi-ee  may  in  general  be  readily  subdued.  K  not  timely 
and  properly  treated,  the  disease  may  at  once  pass  into 
the  severer  degree,  or  faU  into  a  chronic  state.  In  this 
state,  however,  it  is  still  ready,  on  the  application  of  any 
exciting  cause,  to  rise  into  the  severer  degi'ee. 

Prognosis  in  the  second  degree.  The  disease  in  the 
second  degi-ee,  if  taken  in  time  and  properly  treated,  may 
still  be  cui-ed  in  three  or  four  weeks.  Eut  if  the  inflam- 
mation  has  already  been  going  on  for  a  week  or  so,  even 
if  the  cornea  is  still  unaffected,  though  the  inflairunation 
may  be  readily  removed  from  the  sclerotic  conjunctiva, 
the  palpebral  conjunctiva  will  remain  long  in  a  thickened 
and  granulated  state. 

When  the  disease  has  become  fully  developed  before 
medical  assistance  is  called  for,  vascularization  and  ulce- 
ration of  the  cornea  may  have  taken  place.  This  affec- 
tion of  the  cornea  is  kept  up,  if  not  aggi-avated,  by  the 
morbid  state  of  the  palpebral  conjimctiva ;  hence  the 
prognosis  is  very  unfavoui-able,  as  opacity  and  permanent 
vascularity  of  the  cornea  may  result. 

_  Prognosis  in  the  third  degree.— In  the  third  degree  of  the 
disease,  a  perfect  cirre  is  seldom  effected.  If  the  eye  is 
not  disorganised,  which  it  may  be  in  24 — 36  hours,  by 
destiTiction  of  the  cornea,  it  may  be  very  much  injiired 
by  perforating  ulceration  and  its  consequences.  Besides 
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this,  tlio  morbid  stato  in  whicli  the  conjunctiva  is  left  is 
long  of  being  recovered  from,  perhaps  never  perfectly, 
and  is  a  constant  soui'ce  of  ii'ritation. 

Treatment.— In  the  fu'st  degree,  the  treatment  should 
consist  in  scarification  of  the  palpebral  conjunctiva,  and 
the  application,  once  a  day,  of  the  nitrate  of  silver  di-opa 
(p.  83),  or  the  strong  red  precipitate  ointment  (p.  85), 
any  accumulated  discharge  haying  been  first  gently 
pressed  out  by  moving  the  eyeUds  backwards  and  for- 
wards, and  wiped  away  with  small  pieces  of  Unt. 

If  chemosis  akeady  exists,  and  if  the  cornea  appear 
much  buried  and  pressed  on  by  it,  incision  of  the  che- 
mosed  ocular  conjunctiva  ought  to  be  had  recom-se  to 
without  delay  (p.  91).  Incision  of  the  chemosed  con- 
junctiva relieves  the  eyeball,  and  especially  the  cornea, 
fi-om  the  pressure  which  is  considered,  as  above  men- 
tioned (p.  118),  to  be  one  great  cause  of  its  desti-uction. 

Besides  incision  of  the  chemosed  conjimctiva,  slitting 
the  eyelids  near  the  outer  canthus  thi-ough  their  whole 
thickness,  from  the  tarsal  border  towards  the  orbital 
margin,  is  a  proceeding  which  I  can  recommend  fi'om 
experience  as  one  calculated  still  fui-ther  to  relieve  the 
cornea  fi-om  pressure,  and  so  save  it  from  destruction. 
Slittmg  up  the  external  canthus  would  be  preferable,  but 
it  scarcely  affords  sufficient  relief  to  the  pressm-e.  When 
the  swelling  of  the  eyelids  subsides,  the  slits  are  found  to 
be  of  small  extent  and  they  readily  heal  up,  so  that  a 
slight  notch  only  remains  at  the  tarsal  border  of  the  eyehd. 

After  the  scarification,  incision  of  the  chemosis,  and 
slitting  of  the  eyelids,  the  application  to  the  conjunctiva 
of  strong  ii-iitants  should  be  made,  as  nitrate  of  silver  m 
substance,  salve,  or  solution,  or  the  sti-ong  red  precipitate 
salve  once  a  day,  and  the  eye  bathed  and  cleansed  fi-e- 
queutly  with  the  tepid  solution  of  alum,  or  of  bichlonde 

of  mercury  (p.  81). 

When  the  iris  and  other  internal  sti-uctures  oi  the  eye- 
baU  become  affected,  as  is  indicated  by  change  of  colour 
of  iiis  and  contraction  of  pupil,  provided  these  can  be 
seen,  and,  if  they  cannot  be  seen,  by  pulsative  pam  m 
and  arormd  the  eye,  with  inflammatoiy  fever,  the  pro- 
priety^ of  abstraction  of  the  blood,  either  by  venesection 
or  leeches,  wiU  come  under  consideration.  It  will,  m 
any  case,  be  proper  to  give  calomel,  gr.  ij.,  aiid  opium, 
gr.  ss.  every  fom-  houi-s,  until  the  gums  are  nflected,  and 
to  foment  the  eye  with  beUadonna  or  atropia  lotion. 
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Wlien  the  violence  of  the  inflammation  has  siiLsided,  it 
mil  be  advantageous  to  improve  the  diet  and  give  tonics, 
— quinine  or  bark.  Also  to  make  counter-ii'iitation 
behind  the  ears  or  on  the  nape  of  the  neck. 

The  special  treatment  of  granular  conjunctiva,  of  pan- 
nus,  of  ulceration  of  the  cornea,  prolapsus  ii-idis,  &c., 
which  may  present  themselves  as  the  effects  of  the  in- 
flammation, will  be  treated  of  under  the  proper  heads. 

Bversion  of  the  eyeMs  sometimes  occurs,  as  has  been 
above  said,  p.  165.  The  palpebral  conjunctiva,  in  conse- 
quence of  its  great  tumefaction,  being  easily  forced  out- 
wards by  the  action  of  the  orbicularis  palpebrarum.  If 
the  i^rotrusion  is  not  immediately  retui'ned,  the  upper 
part  of  the  eyelid  and  the  retroverted  cartilage  act  like  a 
Ugatui'e  on  the  protruded  conjunctiva ;  and,  as  the  swell- 
iag  increases,  the  strictm-e  becomes  still  stronger  by  the 
contraction  of  the  orbicularis. 

This  eversion  of  the  eyelids  urgently  calls  for  the 
sHtting  of  the  eyehds  above  recommended  to  relieve  the 
eye  fi-om  the  pressm-e.  After  the  operation,  jprotrusion  of 
the  conjunctiva  persists  to  some  extent,  but  as  the  swell- 
ing subsides,  the  eyelids  regain  their  natural  position. 

Prevention  of  the  spread  of  the  disease  in  barracks,  schools, 
worlihouses,  cfcc.-^The  matter  from  an  eye  affected  with 
purulent  ophthalmia,  if  applied  to  a  healthy  eye,  will,  we 
have  above  seen,  excite  a  similar  inflammation.  Even 
without  actual  contact,  contamination  of  the  air,  by 
having  matter  dissolved  in  it,  appears  to  be  a  common 
mode  of  propagation. 

When  the  disease  is  prevalent  among  a  niunber  of 
people  necessarily  collected  together,  the  healthy  should 
be  immediately  separated  from  the  diseased,  and  the  eyes 
of  the  healthy  should  be  inspected  daily.  As  a  person 
may  be  affected  with  the  disease  in  a  latent,  simply 
granular  state  without  being  aware  of  it,  inspection  is 
the  only  means  of  detei-mining  whether  a  person  is 
healthy  or  not. 

Each  person  ought  to  have  his  own  towel  and  a  sepa- 
rate portion  of  water  for  washing.  Every  care  ought  to 
be  taken  to  keep  healthy  new  comers  apart  from  the 
affected,  and  on  the  other  hand  to  guard  against  the 
introduction  of  a  diseased  person  among  the  healthy. 

By  the  discharge  of  diseased  soldiers,  and  their  return 
to  private  life,  the  ophthalmia  has  often  been  propagated 
among  the  lower  classes  of  civilians. 
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4tli. — Qonorrhmal  ophtlialmia. * 

A  most  dangerous  inflammation  of  the  eye, — one  indeed 
whicli  is  often  lupidly  fatal  to  the  sight, — is  sometimes 
occasioned  by  the  accidental  appUcatiou  of  the  mutter  of 
gonorrhoea  to  the  eye. 

Diag7wsis. — This  ophthabnia  resembles  very  much  the 
severest  form  of  Egyptian  ophthalmia.  If  there  is  any 
difference,  it  is  this : — In  gonorrhoeal  ophthalmia,  the 
sclerotic  conjrmctiva  is  affected  fi'om  the  very  first,  and 
great  and  inveterate  chemosis  rapidly  forms : — whereas 
in  Egyptian  ophthalmia,  the  sclerotic  conjunctiva  be- 
comes affected  subsequently  to  the  palpebral  conjunctiva, 
the  chemosis  does  not  form  so  rapidly,  nor  is  it_  so  in- 
veterate. In  gonon-hceal  ophthalmia,  though  the  inflam- 
mation of  the  palpebral  conjunctiva  and  swelling  of  the 
eyelids  may  be  very  gi-eat,  it  is  in  general  not  so  con- 
siderable as  in  Egyptian  ophthalmia ;  and,  at  any  rate, 
granulated  conjunctiva  is  not  so  marked  a  character  of 
gonorrhoeal  as  of  Egyptian  ophthalmia. 

In  consequence  of  the  greater  severity  of  the  inflam- 
mation of  the  sclerotic  conjunctiva,  the  cornea  is  still 
more  liable  to  suffer  and  be  destroyed  in  gonon-hoeal  than 
in  Egyptian  ophthalmia.  Indeed,  gonon-hoeal  ophthal- 
mia is  one  of  the  most  rapidly  destmctive  diseases  the 
eye  is  subject  to. 

Males  are  oftener  affected  with  the  disease  than  fe- 
males;  but  it  is  of  comparatively  rare  occurrence  in 
either  sex.    It  is  sometimes  met  with  in  children. 

In  general  one  eye  only  is  affected  in  gonon-hoeal  oph- 
thalmia ;  whereas  in  Egyptian  ophthalmia,  it  is  exti-emely 
rare  to  meet  with  a  case  in  which  the  disease  remains 
confined  to  one  eye. 

These  differences,  it  -wall  be  obseiwed,  are  not  suffi- 
ciently sti-ict  to  serve  as  a  practical  gi-ound  of  diagnosis. 
The  histoi-y  of  the  disease  forms  the  best  criterion. 

Cause. — Inoculation  with  gonorrhosal  matter.  The 
matter  is  sometimes  accidentally  applied  to  the  eye  of  a 
healthy  person  through  the  medium  of  foiil  cloths,  &c. 
It  is  in  this  way  that  childi-en  are  inoctdated.  I  have 
seen  a  little  gii-1  have  her  eye  destroyed  by  the  disease, 
having  been  inoculated  by  washing  her  face  -with  a  cloth 

*  Ophthalmia  gonorrhoica  vera— Acute  gonorrhoeal  inflammation 
of  the  conjunctiva. 
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wMch  her  father  had  been  using  in  -wiping  away  his 
gonorrhoeal  discharge. 

Inoculation  with  the  matter  of  gonorrhoea  is  not  un- 
frequeutlj^  the  cause  of  the  ophthalmia  of  new  born 
infants,  when  the  mother  labours  under  that  disease  at 
the  time  of  her  confinement. 

I^rognosis. — Until,  with  a  cornea  safe,  or  at  least  not 
much  ulcerated,  the  disease  is  on  the  decline,  which  is 
known  by  the  subsidence  of  the  swelling  of  the  eyelids 
and  of  the  chemosis,  with  diminution  of  the  discharge, 
the  prognosis  must  be  extremely  imfavoui'able.  The  eye 
may  be  destroyed  in  forty-eight  houi-s  fi'om  the  com- 
mencement of  the  disease.  Even  when  the  eyeball  is  not 
actually  destroyed,  it  may  be  left  atrophic  and  vision 
annihilated. 

Treatment. — The  treatment  must  be  the  same  as  in  the 
severest  foi-m  of  Egsrptian  ophthalmia,  only,  if  possible, 
more  active.  No  delay  of  ti-eatment  can  be  admitted. 
Incision  of  the  chemosed  conjunctiva  should  be  early  had 
recourse  to,  and  also  sUtting  of  the  eyelids  near  the  outer 
canthus,  through  theii-  whole  thickness  fi'om  the  tarsal 
border  towards  the  orbital  margin,  as  described  under  the 
head  of  treatment  of  Egyptian  ophthalmia.  In  a  case  of 
gonorrhoeal  ophthalmia,  after  iacisiag  the  chemosed  con- 
junctiva, I  sHt  up  the  upper  eyelid  and  left  the  lower 
untouched.  The  upper  part  of  the  cornea  was  saved,  but 
penetrating  ulceration  took  place  at  the  lower  part,  where 
it  was  sUghtly  pressed  on  by  the  edge  of  the  lower 
eyeHd. 

5th. — Mild  gonorrhceal  ophthalmia. 

A  milder  foi-m  of  ophthalmia  is  met  with  ia  persons 
labouring  under  gonorrhoea,  which,  however,  does  not 
appear  to  differ  from  common  catarrhal  ophthalmia.  The 
cases  of  the  kind  which  I  have  seen  have  not  appeared  to 
me  ia  any  other  way  dependent  on  gonorrhoja,  than  that, 
at  the  time,  the  system  was,  in  consequence  of  it,  more 
susceptible  to  cold.  The  exposm-e  to  which,  at  the  same 
time  that  it  excited  the  ophthalmia,  operated  in  checking 
the  discharge  fi'om  the  ui-ethra.*  They  readily  yielded 
to  the  same  treatment  as  is  above  indicated  for  catarrhal 
ophthalmia. 

*  Iritis,  in  connection  with  gonorrhrea,  will  be  considered  farther 
on,  under  the  head  of  Gonurrhosal  rheumatic  Iritis. 
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Sometimes  the  inflammation  presents  the  characters  of, 
and  rcqvui'os  then  the  treatment  for,  catan-ho-rheumatic 
ophthalmia. 

Qih..—Puromucoiw  opUhalmia  occurring  in  f (male  cldUren,  in 
connexion  with  jjuromucous  discharge  from  the  vaginu. 

This  ophthalmia,  though  sometimes  severe,  is  usually 
of  a  mild  character. 

Symptonts.— In.  a  case  of  two  or  three  days  standmg, 
the  eyelids  were  red  and  swollen,  but  not  tense,  and 
admitted  of  being  readily  opened.  The  conjunctiva  was 
red  but  not  intensely  so— the  palpebral  conjunctiva  spongy 
—the  sclerotic  conjunctiva  raised  up  over  the  low 
margin  of  the  cornea  in  a  state  of  slight  chemosis.  The 
cornea  was  stiU  quite  clear.  There  was  a  serous  dis- 
charge, mLxed  with  considerable  flakes  of  thick  whitish- 
yeUow  matter.    No  pain,  and  Httle  or  no  mtolerance  of 

^^Treatemi.-Scaiification  of  the  palpebral  conjunctiva— 
the  niti-ate  of  silver  di'ops  once  a  day— the  alum  lotion 
two  or  thi-ee  times  a  day  for  cleansing  the  eye-the  red 
precipitate  ointment  to  the  edges  of  the  eyehds  at  bed- 
time and  some  laxative  medicine— checked  the  inflam- 
mation in  a  few  days.  The  healing  process  was  then 
promoted  by  a  blister  behind  the  ear  penciUmg  the 
conjunctiva  with  lapis  divinus  di'ops,  and  the  exhibition 

°^  men  the  chemosis  subsided,  superficial  ulceration  was 
.Hscovered  where  the  cornea  had  been  pressed  on  by  the 
fold  of  conjunctiva.  This  readily  healed,  leaving  a  shght 
opacity,  and  was  the  cause  of  retai-dmg  somewhat  the  re- 

'^ThJ  vaginal  discharge  subsided  under  the  use  of  a  sul- 

discharge  in.  femde  children 
has  sometimes  unjustly  excited  a  suspicion  of  the  child 
having  been  violated. 

nh..— Purulent  ophthalmia  of  newborn  infants.* 

It  is  generaUy  within  a  week  after  biiih  that  this  oph- 
thalmia makes  its  attack.    Sometimes  It  IS  obseiTcdim- 


*  Oplithalmia  neonatorum. 
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mediately  after  birth,  sometimes,  again,  as  late  as  three  or 
foiu-  weeks. 

Objective  symptoms. — It  is  fii'st  noticed,  that  the  infant 
keeps  the  eyes  shut,  that  the  edges  of  the  eyelids  are 
slightly  oedematous  and  red,  and  that  they  are  gummed 
together  after  sleep  with  an  inspissated  yellow  matter, 
which  is  the  Meibomian  secretion  increased  in  quantity. 
On  softening  this,  and  separating  the  eyelids,  a  serous 
tlmd,  sometimes  of  a  yellowish-green  coloui',  like  that  of 
bile,  with  flakes  of  piu-omucus  suspended  in  it,  is  dis- 
charged. On  examination  of  the  palpebral  conjunctiva,  it 
is  found  red  and  spongy;  but  the  sclerotic  conjunctiva 
may  be  as  yet  little  injected. 

In  this  way,  first  one  eye,  and  in  a  day  or  two  the  other, 
becomes  afi'ected.  That  first  affected  generally  suffers  more 
in  the  course  of  the  disease. 

The  swelling  and  redness,  which  were  at  fii'st  confined 
to  the  edges,  by-and-by  involve  the  whole  eyelids,  espe- 
cially the  upper.  The  palpebral  conjunctiva  becomes  still 
more  red,  swollen,  and  velvety.  The  lacrymal  caruncle 
and  semilunar  fold  are  red  and  enlarged,  and  the  sclerotic 
conjunctiva  is  now  more  or  less  injected,  even  to  the 
margin  of  the  cornea. 

As  the  disease  approaches  its  height,  the  sweUing  of 
the  eyelids  increases,  and  their  skin  becomes  of  a  brown- 
ish-red colour,  tense,  and  shining.  The  upper  eyelid, 
which  is  always  the  more  swollen,  overlaps  the  edge  of 
the  lower. 

On  separating  the  eyelids  now,  a  quantity  of  thick  yel- 
low or  green  puriformor  actually  purulent  matter  escapes, 
and  the  conjunctiva  of  the  palpebral  sinuses,  swollen  and 
sarcomatous-looking  fi'om  the  engorgement  of  its  vessels 
with  blood,  readily  protrudes.  Eversion  of  the  eyehds, 
and  protrusion  of  the  conjunctiva  of  the  palpebral  sinuses,' 
may  take  place  even  by  the  contraction  of  the  muscles 
when  the  infant  cries.  The  lacrymal  camncle  and  semi- 
hmar  fold  are  very  much  enlarged,  and  the  sclerotic  con- 
lunctiva  IS  m  the  state  of  chemosis.  In  this  stage  of  the 
inflammation,  discharge  of  blood  readily  takes  place  from 
the  conjunctival  surface. 

Hitherto  the  cornea  may  have  continued  unaffected,  or 
i  t  the  most  may  have  been  hazy  ;  but  chemosis  has  usu- 
ally not  existed  long,  before  it  suffers  more  or  less  iniuiw 
l>-conung  the  seat  of  ulceration,  abscess,  or  destractive 
[>ui-ulent  mfilti-ation. 
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Constitutional  Rymptoms—An  ilio  disease  proceeds,  the 
iulautbocoTiieM  fretful  and  untnisy,  and  does  not  suck  or 
sloop.    Its  mouth  is  often  aphthous.  _       ,.1  i  • 

Causes.— Tho  infants,  the  subjects  of  tlus  ophthalmia, 
are  gouerally  weakly,  often  twins,  or  prematuiely  horn. 
Sometimes,  however,  they  arc  strong  and  other^sTBe 

^^Rom^'times  the  disease  can  he  attributed  to  no  other  ex- 
citing cause  than  such  as  gives  rise  to  catanhal  ophthal- 
mia In  many  cases,  exposm-e  of  the  eyes  to  heat  and 
light  or  the  dii'ect  intrusion  of  iiiitants,  such  as  the  soap 
or  spiiits  used  in  washing  the  infant,  appears  to  be  the 
exciting  cause.  Inoculation  with  leuconhceal  matter 
from  the  vagina  of  the  mother  dui-ing  pai+untion,  there  is 
reason  to  believe,  a  very  common  cause.  Inoculation 
with  gonorrhoeal  matter  is,  for  obvious  reasons,  a  less 
fi-equent  cause.  Dr.  Cederschjold,  of  Stockhobn,  ound 
ophthalmia  neonatorum  occur-  in  20  out  of  13/,  or  1  m_/ 
infants,  the  mothers  of  whom  were  affected  with  vagi- 
nal discharge  ;  and  in  10  out  of  181,  or  1  m  18,  the  mothers, 
of  whom  were  not  so  affected.       ,    .  „  , .  , 

The  disease  may  be  propagated  by  infection  ^er  c^-<ac- 
tum.  Adults  having  had  the  discharge  from  the  infant  s 
ey^s  accidentaUy  applied  to  theks,  pui-ulent  ophthalima 
his  been  prodLiced,  and  that  so  severe  as  to  destroy  the 
eves  In  the  inoculations  which  have  of  late  years  been 
pkctised  for  reproducing  pmnolent  ophthalmia,  as  a  means 
of  ti-eating  granular  conjunctiva  and  pannus,  it  i^  the 
matter  of  Ophthalmia  neonatoinim  which  has  been  used. 

men  there  is  a  number  of  infants  laboui-mg  under 
this  disease  coUected  together,  as  m  lymg-m  and  found- 
ling hospitals,  infection  appears  to  be  propagated  m 

"'iTLeral  cases  generaUy  come  under  ^YX^^^i^es 
same  time,  and  as  a  considerable  period  often  elap.es 
bXe  aTy  new  cases  present  themselves,  I  have  been  led 
to  beSevTthat  there  is  something  epidemic  m  the  occur- 

'-'''Zfno^.-TU^^  is  to  be  distinguished  from  a 
uecS  formof  inflammation  of  the  cornea,  conjuncbva. 
STd-es  of  the  eyelids,  met  with  in  new-boi-n  miants  af- 
fected wth  congenital  syphiHs,  therefore  also  an  ophthal- 

^'ZZr^::^-:^^^^  Se-al  pro- 
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noimce  a  favoui'able  prognosis,  if  he  finds  tlio  cornea  still 
clear,  or  even  thongh  liazy,  still  free  from  ulcei'ation  or 
abscess.  If  ulceration  or  abscess  have  taken  place,  the 
extent  to  which  the  cornea  will  be  preserved  clear,  whe- 
ther it  may  not  be  perforated  and  prolapsus  iiidis  take 
place,  and  this  whether  to  the  extent  of  constituting  the 
condition  for  the  foi'mation  of  partial  staphyloma,  can 
only  be  doubtfully  prognosticated  until  a  decided  stop  is 
put  to  the  inflammation.  The  prognosis  may  then  be  regu- 
lated by  the  degree  and  extent  to  which  the  cornea  has 
sufl'ered  (pp.  120,  121).  If  the  cornea  have  become  com- 
pletely infiltrated  Avith  matter,  it  is  destroyed ;  it  will  be 
own  ofi'  by  ulceration  or  sloughing,  the  ii'is  will  pro- 
trude, and  the  condition  be  laid  for  a  total  staphyloma. 

Though  the  eye  may  have  othei-wise  escaped,  it  may  be 
left  afi'ected  with  central  capsular  cataract,  strabismus,  or 
incomplete  amaui'osis. 

The  disease  yielding,  the  swelling  of  the  eyeMs  dimi- 
nishes. From  being  tense  and  shining  red,  the  skin  be- 
comes wrinkled  and  pale  Livid.  The  chemosis  and  red- 
ness of  the  sclerotic  conjunctiva  subside ;  but  although 
the  swelling  of  the  palpebral  conjunctiva  becomes  much 
dimmished,  its  redness  and  the  enlarged  state  of  its 
papillEe  more  slowly  disappear.  The  pui-omucous  or  pu- 
rulent discharge  becomes  less  and  less.  All  this,  and  the 
coujse  to  a  cui-e,  proceed  rapidly  if  the  cornea  have  re- 
mained imaS'ected ;  but  the  existence  of  ulceration,  &c., 
of  the  coi-nea  necessarily  retards  the  cui-e  of  the  other 
parts,  which,  in  fact,  proceeds  only  in  proportion  as  the 
cornea  heals. 

Treatment.— The  disease  may  be  successfully  treated 
from  the  first  by  such  applications  as  nitrate  of  silver 
drops  or  ointment,  or  sti'ong  red  precipitate  ointment  (pp. 
83 — 85).  These  remedies  must  be  applied  by  the  sm^geon 
himself  once  eveiy  second  day.  Before  the  application, 
the  eye  is  to  be  cleansed  from  discharge,  not  by -syringing, 
but  in  the  following  manner: — The  sui^geon  first  wipes 
away  the  discharge  fi'om  the  edges  of  the  closed  eyelids 
with  a  small  piece  of  lint,  about  two  inches  square ;  then, 
opening  the  eyelids,  he  gently  presses  the  matter  out, 
and  wipes  it  away  with  another  piece  of  Hnt ;  and  so  on, 
until  no  more  matter  presents  itself. 

The  nm-se,  having  been  taught  how  to  wipe  the  dis- 
charge away  fii-st,  should  use  the  alum,  or  bichloride  of 
mercury  coUyrium  tepid,  three  times  a  day,  for  bathing 
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and  cleansinp  the  eye,  allowing  it  to  run  in  as  freelj'  as 
possible.  When  the  infant  is  put  to  sleep,  the  edges  of 
the  eyelids  aie  to  ho  anointed  with  the  weak  red  or  white 
precipitate  ointment,  to  prevent  them  from  being  glued 
together. 

When  the  conjunctiva  of  the  eyelids  and  sinuses  Ls 
already  swollen ,  sarcomatous  looking  and  gorged  with  blood, 
as  it  generally  is  before  the  case  comes  under  the  care  of 
the  surgeon,  it  is  necessaiy  to  scarify  it  immediately  be- 
fore applying  the  strong  (bops  or  ointment.  The  way  of 
doing  so  is  this  : — The  infant  being  laid  by  the  mu'se  across 
her  lap,  and  the  head  made  to  rest  on  the  surgeon's 
knee,  he  cleanses  away  the  matter  with  pieces  of  Imt,  as 
above  du-ected,  and  then  having  eveiied  the  upper  eyelid, 
scarifies  the  protruding  conjunctiva.  The  blood,  which 
flows  fi-eely,  he  takes  up  with  pieces  of  lint,  which  he 
thi-ows  away  as  fast  as  they  get  soaked  with  blood.  The 
conjunctiva  of  the  lower  hd  is  next  scarified  in  the  same 
manner.  The  bleediag  having  ceased,  the  sti-ong  red  pre- 
cipitate ointment  is  put  in  between  the  eyelids,  so  that  it 
may  come  into  contact  with  the  whole  conjunctival  sui-- 
face.  This  scarification  of  the  palpebral  conjunctiva  and 
application  of  the  red  precipitate  ointment  it  may  be  ne- 
cessary to  repeat  several  times  in  the  cour-se  of  the  disease, 
but  only  atintei-vals  of  two  or  thi-ee  days. 

Whenever  the  eyelids  become  everted,  they  should  be 
immediately  restored  to  theii-  proper  position,  which  is 
done  by  seizing  the  eyelid  between  the  finger  and  thumb, 
di-awing  it  a  little  fi-om  the  eyebaU,  and  then  tumrng  it 
down.  Should  the  eversion  have  been  allowed  to  continue 
some  time,  and  the  eyelid  cannot  be  restored  to  its  proper 
position,  the  everted  conjunctiva  is  to  be  scarified ;  and 
when  it  has  thus  been  somewhat  emptied  of  blood,  it  will 
admit  of  being  retuimed  more  readily.  If  there  is  reason 
to  fear  that  the  eyebaU  is  much  pressed  on,  it  would  be 
advisable  to  slit  up  the  eyehd  at  its  outer  comer  before 

retiu-rdng  it.  .  ,         ,  t  ■.  i    -j  i  i,- 

Cleansing  of  the  eyes  with  the  alum  or  bichloride  lotion 
three  times  a  day,  and  thereafter  the  appHcation  of  the 
weak  red  precipitate  ointment  to  the  edges  of  the  eyehds 
are  to  be  continued.  If  there  should  be  ulceration  of  the 
cornea  thi-eatening  to  peneti'ate,  beUadonna  or  ati-opia 
lotion  wiU  be  found  the  best  apphcation  for  use  by  the 

nurse.  „  i  t  .  i  „ 

Counter-irritation  by  means  of  smaU  bhsters,  or  by 
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painting  -with  the  strong  tinctiu-e  of  iodine  boliind  tlie  ear 
promotes  the  action  of  the  preceding  treatment,  after  the 
inflammation  and  swelling  have  begnn  to  subside. 

Internally,  a  grain  or  two  of  grey  powder,  a  little 
castor-oil,  or  rhubarb  and  magnesia,  is  to  be  given  as 
occasion  reqnii'es ;  and  when  the  cornea  is  thi-eatened, 
small  doses  of  calomel  and  quina,  gr.  f  of  the  former,  and 
gr.  ss.  of  the  latter,  rubbed  up  with  sugar,  twice  a  day. 

The  diet  of  the  nm-se  is  to  be  cai'efully  regulated. 
Dui-ing  the  height  of  the  disease  it  may  be  advisable  for 
her  to  abstain  fi'om  animal  food  and  strong  di'inks ;  but 
as  it  declines  she  may  take,  besides  animal  food  and  wine 
or  porter,  tinctiu'e  of  ii-on. 

When  the  discjiarge  has  ceased,  but  the  conjunctiva 
continues  red  and  relaxed,  the  four  grain  solution  of 
nitrate  of  silver,  or  the  lapis  divinus  solution  (p.  83),  may 
requii-e  to  be  di'opped  iuto  the  eyes  at  intervals  of  two  or 
tiiree  days,  for  several  times  successively.  Calomel  dusted 
into  the  eyes  is  also  a  good  application  (p.  86). 

Prevent  ion— The  purulent  ophthalmia  of  iafants  is  the 
cause  of  the  blindness  ia  a  large  proportion  of  the  blind 
poor. 

The  manner  ia  which  this  disease  is  neglected,  among 
the  poorer  classes  especially,  is  almost  incredible,  not- 
withstanding the  needful  advice  and  medicines  may  be 
had  for  the  asking.  It  is  usually  only  after  the  disease 
has  been  going  on  for  two  or  three  weeks,  and  when  the 
eyes  have  already,  perhaps,  been  irremediably  injured, 
that  the  sru'geon  is  applied  to.  In  excuse  for  this  neglect, 
we  are  often  told,  by  the  mother  or  nui'se,  that  the  com- 
plaint of  the  eyes  was  supposed  to  be  nothing  more  than  a 
cold;  as  if  a  cold  in  the  eyes  might  not,  and  did  not,  in 
many  cases,  prove  very  destructive  to  vision.  The  truth 
is,  that,  in  numerous  instances,  a  cold  has  some  share  at 
least  in  the  production  of  this  ophthalmia  of  new-bom 
infants. 

To  guard  against  the  disease  as  far  as  possible,  the 
eyes  of  iafants,  umnediately  after  bii'th,  should  be  gently 
bathed  with  simple  warm  water,  by  means  of  a  bit  of 
soft  linen  rag,  and  afterwards  carefully  dried.  The 
greatest  attention  should  always  be  paid  to  protect  the 
'^K^lJ^^^  exposui-e  to  light,  heat,  and  cbaughts  of  air. 
At  the  same  time,  it  must  be  remembered  that  the  aii- 
ought  not  to  be  confined  around  the  infant's  face  Of 
course,  good  ventilation  of  the  apar-tment  is  essential. 

N  2 
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As  soon  as  symptoms  of  the  disease  are  discovered, 
medical  assistance  ought  to  be  called  in.  Every  liom-'s 
delay  is  fraught  with  the  most  imminent  danger  to  the 

Even  when  the  eyes  are  not  materially  mjm'ed,  or 
totally  destroyed  by  the  ophthalmia  of  new-bora  infants, 
they  are  liable  to  be  left  in  a  much  debilitated  state  and 
very  susceptible  of  futm-e  disease. 

8th. — Congenito-sypMlitic  ophthalmia  neonatorum. 

In  congenitally  syphilitic  infants,  we  sometimes  meet 
with  an  inflammation  of  the  eyes,  different  in  its  charac- 
ters from  ordinary  pui'ulent  ophthalmia  neonatomm, 
though  liable  to  be  confounded  with  it. .  It  is  not  a  puni- 
lent  conjunctivitis  like  it. 

The  cornea  is  dim.  The  ocular  conjunctiva  has  a 
greyish,  dry,  cuticular  appearance,  and  is  but  httle  vas- 
cular. The  palpebral  conjunctiva  is  sometimes  invested 
with  a  pseudo-membraneous  exudation. 

The  edges  of  the  eyelids  are  red  and  ulcerated. 

In  many  cases,  we  find  that  the  infant  is  not  suckled, 
either  in  consequence  of  the  mother  having  no  milk,  or 
in  consequence  of  the  infant  having  been  delegated  to  the 
cai-e  of  a  nurse,  to  be  brought  up  by  hand. 

Such  infants  are  cachectic,  and  usually  smk  under  the 
influence  of  the  general  disease. 

Treatment.r—Thia  must  be  chiefly  of  a  general  nature. 
As  a  local  apphcation,  the  bichloride  of  mercury  lotion 
may  be  used. 

gth.  Fseudo-memhraneoiis  and  diphtheritic  ophthalmia. 

Cases  of  puromucous  or  purulent  ophthalmia  are  some- 
times met  with  in  which,  at  an  early  stage  of  the  inflam- 
mation, the  sm-face  of  the  palpebral  conjunctiva,  swollen, 
tense,  and  shining,  is  formd  coated  with  a  pseudo-mem- 
braneous exudation  of  a  greyish  or  yeUowish-white  aspect. 
This  is  gradually  thrown  ofi',  and  the  case  comes  to  present 
the  ordinary  characters  of  a  pui-omucous  ophthalmia. 

The  false  membrane  has  been  foimd  on  examination  to 
be  formed  of  coagulated  fibrine  containing  pus  corpuscles 

in  its  meshes.  ^  ,  ,  ,  . 

Under  the  name  of  Diphtheritic  Ophthalmia,  attention 
has  of  late  years,  especially  in  Gennany,  been  called  to 
an  inflammation  of  the  conjunctiva  chai-acterizcd  by 
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fib  rinous  exudation  not  only  on  the  surface,  but  also  m 
tbe  interstices  of  the  membrane. 

A  cliphtlieritic  epidemic  constitution  of  the  atmosphere 
is  said  to  be  the  cLref  cause  which  determines  this  exuda- 
tion on  the  siu'face  and  in  the  substance  of  the  conjunc- 
tiva,— in  other  words,  which  determines  the  morbid 
condition  of  the  blood  on  which  the  diphtheritic  exuda- 
tion depends, — any  ophthalmia,  it  is  said,  being  liable, 
under  the  influence  of  that  atmospherical  constitution,  to 
put  on  the  diphtheritic  character. 

Objective  symptoms. — The  eyeHds  are  moderately  swol- 
len, but  peculiarly  hard  fii-om  fibrinous  exudation  in 
theii-  substance.  The  palpebral  conjunctiTa — and,  in  ex- 
ceptional cases,  the  ocrdar  also — is  infiltrated  with  fibri- 
nous exudation  as  well  as  covered  with  false  membrane. 
This,  which  is  of  greater  or  less  thickness  and  extending 
sometimes  even  to  the  free  border  of  the  eyehd,  is 
intimately  adherent,  in  consequence,  apparently,  of  its 
being  continuous  with  the  similar  exudation  in  the 
interstices  of  the  conjunctiva.  The  false  membrane  is, 
therefore,  not  easily  detached,  and,  when  it  is  so,  the 
conjunctiva  at  the  place  bleeds. 

Underneath,  the  conjunctival  surface  is  smooth,  gUs- 
tening,  and  marbled  with  points  of  extravasation. 

The  ocular  conjunctiva,  greyish  and  bloodless-looking, 
is  raised  up  around  the  cornea  in  the  form  of  chemosis 
{white  chemosis). 

_  What  discharge  from  the  eye  there  is,  consists  of  a 
dirty-grey  semm,  containing  flakes  of  detached  fibrine. 

Whilst  the  above  phenomena  are  passing  in  the  con- 
junctiva, the  cornea  rapidly  becomes  infiltrated,  ulcerated, 
and  perhaps  _  destroyed,  as  in  severe  cases  of  purulent 
ophthalmia,  in  consequence  of  the  pressui-e  to  which  it  is 
subjected  by  the  chemosed  conjunctiva  and  swoUen  eyeHds. 

Eventually  the  discharge  assrunes  more  the  character 
of  that  of  purulent  ophthalmia,  and  the  false  membrane 
is  thrown  off. 

Subjective  symptoms.— At  the  outset  of  the  disease,  there 
is  usually  severe  pain  accompanied  by  heat,  with  feverish 
disturbance  of  the  system,— and  perhaps  diphtheritic  exu- 
dation on  other  mucous  membranes.  In  a  later  statue, 
when  the  cornea  is  suflfering,  there  is  in  addition  a  marked 
state  of  depression. 

Difference  between  pseicdo-menibraneous  and  diphtheritic 
ophthalmia.— Jjx  the  first  form,  the  false  membrane  may 
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bo  thick,  opaque  -white,  but  often  flocculent  and  easy  of 
hemp;  detached.    In  the  second,  it  is  more  organised, 
gi-oyish,  never  flocculent,  and  very  adherent.    In  the  first 
form,  the  conjunctiva  is  red,  spongy,  and  very  vascular. 
In  the  second,  it  is  of  a  pale  or  yellowish-gi-cy,  little  vas- 
cular, rather  smooth  and  even,  than  gi-anular  ;  its  tume- 
faction is  not  owing  to  sanguineous  congestion,  but  to 
fibrinous  infiltration  —  hence,  the  eyelids  have  also  a 
characteristic  hardness.     Lastly,  in  the  first  foira  there 
is  a  discharge,  citi-on-colom-ed  at  first,  and  aftei-wards 
quite  pm-irlent.    In  the  second  foi-m,  the  eye  is  dry  at 
fii'st,  and  only  afterwards  gives  issue  to  a  dirty-grey 
liquid,  with  fibrinous  flakes  in  it.    In  one  word,  whilst 
in  the  fii-st  foinn  the  injection  of  the  conjimctiva  and  the 
pui'ulent  discharge  are  the  principal  facts,  and  the  pseudo- 
membraneous  exudation,  the  accessory  fact; — in  the 
second  form,  it  is  the  fibrinous  infiltration  of  the  con- 
junctiva and  the  absence  of  vascularity  which  are  the 
characteristic  phenomena. 

The  first  form  is  only  a  purulent  ophthalmia  comph- 
cated  with  pseudo-membrane,— the  second  merits  the 
name  of  ocular  diphtheritis. 

Cause  of  diphtheritic  ophthalmia.— This,  malady  is  deve- 
loped under  an  epidemic  foim,  as  above  mentioned,  and  ia 
also  essentially  contagious.  The  occuiTence  of  the  disease 
at  the  Hdpital  des  Enfants,  Dr.  Foucher  *  found  com- 
cided  with  the  prevalence  of  croup  in  the  establishment.^ 

When  diphtheria,  croup,  and  pueii^eral  fever  prevail, 
diphtheritic  ophthalmia  is  said  to  prevail  also.f 

Diagnosis  of  diphtheritic,  from  acute  caiarrhal  and  puru- 
lent ophthalmia.— 'hi.  acute  catan-hal  ophthalmia,  the  eye- 
lids are  not  very  much  swoUen.  The  palpebral  conjunc- 
tiva is  of  a  deep  red,  and  velvety-looking.  The  ocukr 
is  also  red.  The  cornea  has  no  tendency  to  ulcerate.  The 
discharge  is  a  colomdess  or  yellowish  sei-um  mingled  with 
mucous  or  muco-pui-ulent  flakes.  ~         •.•  j 

In  purulent  ophthalmia,  the  redness  of  the  skm  ana 

*  The  account  of  diphtheritic  ophthalmia  here  given  is  taken 
chiefly  from  Dr.  Foucher's  French  edition  of  the  present  work. 

t  It  is  to  be  presumed  that  the  phlebitic  ophthalmitis  which 
has  been  met  with  in  women  labouring  under  puerperal  fever,  is 
not  here  referred  to.  Considering  the  grave  nature  of  the  pnmary 
disease,  the  affection  of  the  eye  in  such  cases  consUtutes  but  a 
very  secondary  consideration. 
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tumefaction  of  the  eyelids  aro  very  great,  as  is  also  the 
chemosis  around  the  cornea.  The  palpebral  conjunctiva 
is  very  red,  granular,  and  swollen.  The  cornea  has  a 
gi-eat  tendency  to  be  destroyed  by  ulceration.  The  dis- 
charge, at  fii-st  serum  mixed  with  flakes  of  pui'O-mucus, 
soon  becomes  thick  and  pm'ulent. 

In  diphtheritic  ophthalmia,  the  conjunctiva,  hard  and 
resisting  fi'om  fibrinous  infiltration,  is  invested  with  a 
thick  pseudo-membrane.  There  is  white  chemosis  around 
the  cornea.  The  eyelids  are  swollen,  hard,  and  stiff,  of  a 
pale  livid  colour,  except  towards  the  fi'ee  border,  where 
there  is  some  redness.  The  pain  and  the  heat  are  intense. 
The  discharge,  when  estabhshed,  consists  of  a  dirty-grey 
serum  containing  yellowish  flakes. 

These  characters  are  found  thus  combined  only  at  the 
period  of  the  developed  state  of  the  ophthalmise  in  question. 
At  fii-st  it  is  always  difficult  to  distinguish  the  <lifferent 
cases.* 

Prognosis. — Diphtheritic  ophthalmia  is  rapid  in  its 
course,  and  quickly  leads  to  destruction  of  the  comea  and 
the  whole  eye. 

Treatment. — Never  having  seen  a  ^ecific  case  of  diph- 
theritic ophthalmia,  I  cannot  sjjeak  of  its  treatment  from 
experience.  Suppose,  however,  that  a  case  such  as  is 
above  described  came  under  my  notice,  I  should  at  once 
Jiave  recoui'se  to  incision  of  the  chemosed  conjunctiva  to 
relieve  the  comea  fi'om  pressure.  Warm  water  or  bella- 
donna lotion  would  be  the  only  local  application  I  would 
use  at  first,  but  when  the  disease  came  to  present  more 
the  characters  of  purulent  ophthalmia,  in-itating  drops, 
ointments,  and  lotions  would  be  proper. 

Internally,  small  doses  of  calomel  frequently  repeated 
to  affect  the  system  would  be  necessary,  with  or  without 
tonics,  according  to  circumstances. 

10th. — Erysipelatous  ophthalmia.-f 

The  conjunctiva  is  always  more  or  less  affected  in  eiysi- 
pelas  of  the  eyeUds,  but  idiopathic  erysipelatous  ophthalmia 
is  not  of  unfrequent  occun'ence. 

*  It  is  to  be  remembered  that  in  ophthalmitis — phlebitic,  exan- 
theraatous,  traumatic,  &c. — lymph  is  exuded  in  as  well  as  o?i  the 
conjunctiva,  which  is  raised  up  around  the  cornea  in  the  form  of 
white  chemosis. 

^  t  Conjunctivitis  erysipelatosa  idiopathica, 
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Oltjedive  sywjitmns. — To  the  anatomical  description  of 
erysipelatous  inflammation  of  the  conjunctiva  above  given, 
it  only  remains  to  add  under  this  head,  that  the  eyelids 
and  cheek  are  oedematous,  that  in  consequence  of  the 
gi'avitation  of  the  fluid  or  pressure  of  the  uppw  eyeUd, 
the  serous  chemosis  is  greater  below  than  above — that  the 
cornea  appears  half  biuied  by  it— that  there  is  some  pm-o- 
mucous  secretion  with  occasional  lacrymation  and  increased 
Meibomian  discharge.  The  protruding  conjunctiva  is  liable 
to  be  abraded  or  become  dry  by  exposm-o  to  tlie  aii-. 

In  some  cases,  I  have  found  this  ophthalmia  and  stye 
co-existing. 

Subjective  symptoms.— The  patient  complains  of  an  un- 
easy sensation  of  pressure  and  tension  about  the  eye  when 
it  is  moved,  with  itching  and  smarting  at  the  edges  or 
corners  of  the  eyelids,  especially  when  a  stj'e  is  foiooing, 
and  some  impatience  of  light. 

Oonstitutioned  symptoms.— The  subjects  of  this  ophthalnua 
are  most  commonly  persons  of  weakly  constitution,  ad- 
vanced in  life,  or  laboui-ing  under  gastric  derangement : 
but  these  conditions  are  to  be  viewed  rather  as  the  predis- 
posing causes  than  as  the  symptoms  of  the  ophthalmia. 
Causes.— The  predisjMsimj  causes  have  been  just  referred 

to.  Exciting  caitses.— Exposm-e  to  cold  and  wet.  Injuries, 

chemical  or  mechanical,  of  the  conjunctiva ;  it  sometimes 
occm-s  after  needle  operations  for  cataract.  In  an  old  man 
affected  with  small  ii-ritable  ulcers  on  his  legs,  with  sur- 
roimding  erythema,  I  once  saw  it  occur-  as  if  by  metastasis 
on  the  application  of  warm  fomentations  to  the  legs.  _ 

Biagnosis.—The  natui-e  of  the  conjunctival  mflammation 
is  at  once  perceived ;  but  in  foi-ming  the  diagnosis,^  it 
should  be  determined  whether  there  be  any  comphcation 
— such  as  sclerotitis.  _    .         i  m. 

Prognosis  and  course.— The  prognosis  is  good.  ine 
di53ase  usually  begins  to  subside  in  a  few  days  -the  wateiy 
effusion  is  graduaUy  absorbed— and  the  conjunctiva  be- 
comes again  appUed  to  the  sclerotica,  but  continues  tor 
some  time  in  a  loose  flaccid  state.  Dui-mg  this  process, 
the  injection  of  the  conjunctiva  disappeai-s,  but  the  spots 
of  extravasated  blood  are  some  time  of  bemg  absorbed. 
The  lacrymal,  Meibomian,  and  conjimctival  secretions 
return  to  theii-  natiu-al  quantity  and  quality. 

Treatment.— Three  grains  of  mercuiial  chalk,  with 
watery  extract  of  aloes,  and  extract  of  hyosciamus,  ot 
each  one  grain  at  bed-time,  followed  by  a  pui-gativo 
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elraiight  in  the  morning ;  and  as  a  collyrium,  the  solution 
of  the  bichloride  of  mercuiy,  with  "v-inum  opii  (p.  81), 
^\-iIl  in  geueral  suffice  to  check  the  disease.  Good  diet, 
cordials,  and  tonics,  may  be  afterwards  given. 

Instead  of  a  lotion,  some  prefer  diy  warmth,  by  means 
of  medicated  bags  (p.  77),  hung  over  the  eye.  If  more 
agreeable  to  the  patient,  this  may  be  adopted;  but  in 
cither  case  it  will  be  necessary  afterwards  to  drop  in 
vinum  opii  to  give  tone  to  the  relaxed  membrane. 


Genus  II. — sclerotitis. 

The  species  of  this  genus  admitted,  are  rheumatic  oph^ 
ithalmia,  and  sclerotitis  with  inflammation  of  the  tendi- 
:nous  insertion  of  the  recti  muscles. 

1  st. — Rheumatic  Ophthalmia.  * 

In  rheumatic  ophthalmia,  the  sclerotica  is  the  principal 
seat  of  the  vascular  congestion;  but,  as  above  shown 
(p.  110),  there  is  usually  some  degree  of  implication  of 
the  cornea  and  iris  in  the  inflammation,  the  former  from 
exudation,  the  latter  fi-om  both  congestion  and  exudation. 
:Eheumatic  ophthalmia,  considered  as  a  pure  sclerotitis, 
or  a  sclerotitis  with  the  slight  complications  mentioned, 
is  of  rare  occui-rence,  in  consequence  of  its  tendency  to 
merge  into  comeitis,  catarrho-rheumatic  ophthalmia, 
aquo-capsulitis,  or  decided  iritis, 

Ohjedive  sympfoms^Bedness. — At  the  commencement, 
the  principal  redness  is  fi-om  the  sclerotic  injection,  the 
characters  of  which  have  been  above  described.  By- 
:and-by  there  is  added  some  injection  of  the  conjunctiva, 
especially  of  its  circumcorneal  zone. 

State _  o/_  the  cornea. — The  cornea  becomes  dim  from 
lexudation  into  it ;  and  over  its  margin,  at  some  side,  or 
even  aU  round,  vessels  may  be  seen  shooting  to  the  ex- 
tent of  one-twentieth  or  one-tenth  of  an  inch,  and  then 
suddenly  stopping. 

State  of  the  iris.-— The  iris  becomes  discoloured,  the 
pupil  contracted,  sluggish  in  its  motions,  and  perhaps 
hazy  fi-om  slight  exudation. 

There  is  lacrjTnation,  but  no  increased  conjunctival 
uor  Meibomian  secretion.  ' 


*  Sclerotitis  rheumatica  vel  idiopathica. 
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SuhjecUvc  symptoms.  —  The  most  striking  subjective 
syinjitom  is  tbo  rheumatic  pain  around  the  (jrbit,  in  the 
t(jmples,  face,  &c.,  becoming  cxacerbate(l  at  night  when 
the  patient  gets  warm  in  bed,  and  remitting  only  towards 
morning.  Besides  this  rheumatic  pain,  there  is  deep- 
seated,  distending,  and  pulsative  pain  of  the  eyeball. 

There  is  intolerance  of  light  accompanying  the  laciy- 
matiou,  usually  in  proportion  to  the  degree  of  unplication 
of  the  cornea  and  iiis. 

The  vision  is  dim  in  proportion  to  the  dimness  of  the 
cornea  and  haziness  of  the  pupil. 

Constitutional  symptoms. — EesembHng  rheumatism  m 
accompanying  pain  and  its  exacerbations,  this  disease  j 
resembles  it  also  in  the  constitutional  symptoms,  inflam- 
niatory  fever,  derangement  of  digestive  organs,  &c.  _ 

Causes.— disease  likewise  resembles  rheumatism  m 
respect  of  its  causes,  predisposing  as  well  as  exciting; 
but  the  subjects  of  it,  who  are  always  adults,  may  never 
have  suffered  fi'om  rheumatism  ia  any  other  part  of  the 

^°Bo"th  eyes  are  seldom  affected  together.    When  they 
are  so,  one  is  much  less  severely  affected  than  the  other. 

i>ia(/nosts. —Eheumatic  is  readily  distinguished  fa'om 
catarrhal  ophthalmia  by  the  seat  and  character  ot  the 
vascular  injection  (pp.  19,  109),  by  the  absence  of  any 
mucous  secretion  from  the  conjunctiva  m  the  former,  and 
especiaUy  by  the  difference  in  the  character  of  the  pain. 
Catarrho-rheumatic  ophthabnia  is  attended  by  aU  the 
symptoms  of  rheumatic  ophthabnia,  with  the  superaddi- 
tion  of  those  of  catan-hal,  and  a  greater  tendency  to 
mischief  in  the  cornea  than  in  either.  From  aquo- 
capsulitis  or  iritis,  rheumatic  ophthabnia  is  distmguished 
by  the  sHght  degree,  if  not  absence  of  affection  oi  the 
membrane  of  the  aqueous  humoui-  or  iris. 

Proqnosis.—'m.B  ophthabnia  may  prove  shght  and  soon 
go  off,  but  even  when  not  so  shght,  the  prognosis  is  m 
leneral  good.  The  degi-ee  to  which  the  cornea  or  ins 
may  have  become  affected,  however,  will  of  course  mo^ 
the  prognosis.  A  person  having  once  suffered  fi-om  it  is 
very  liable  to  renewed  attacks.  Sometunes  it  occurs  m  a 
chi-onic  state,  and  proves  obstinate  without  bemg  severe 

Treatment.— ti-eatment  is  to  be  commenced  with  a 
dose  composed  of  calomel,  gr.  ij.,  exti-act  of  colchicim 
gr.  j..  and  Dover's  powder,  gr.  x.,  at  bed-time,  foUowed 
by  a  pui-gative  di-aught  in  the  mornmg. 
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After  that  a  pill  of  calomel  and  Dover's  powder  (gr.  j. 
— gr.  ij  1^),  thi-ee  times  a  day,  until  the  giuns  are  just 
touched.  If  the  bowels  become  confined,  a  solution  of 
Epsom  salts,  3ft.  in  water,  Jviij.,  with  wine  of  colchicum 
3ij-,  in  doses  of  two  table-spoonfuls  in  the  morning  may 
be  prescribed. 

The  eye  is  to  be  bathed  occasionally  with  belladonna  or 
atropia  lotion,  tepid,  and  in  the  intervals  kept  lightly 
covered  with  a  dry  compress.  As  a  means,  though  only 
subsidiary,  of  moderating  the  rheumatic  pain  around  the 
orbit,  or  in  the  temples,  &c.,  friction  over  the  seat  of 
pain  with  mercurial  ointment,  combined  with  an  equal 
part  of  extract  of  belladonna ;  with  a  tinctui-e  of  tobacco 
(p.  78) ;  or  with  morphia  dissolved  in  almond  oil,  may  be 
employed  at  bed-time. 

If,  by  this  medication,  the  disease  is  not  checked,  and 
especially  if  the  rheumatic  pain  is  severe,  and  the  cornea 
and  ii-is  thi-eatened,  it  may  be  found  necessary  to  abstract 
blood  by  leeches,  or  even  venesection,  to  the  extent  of 
5x.  or  5xij.,  according  to  the  strength  of  the  patient. 

Counter-ii-ritation,  by  blisters  behind  and  below  the 
mastoid  process  or  to  the  nape  of  the  neck,  is  useful  in 
the  decline  of  the  inflammation. 

"When  by  the  above  treatment  the  disease  has  been 
checked,  tonics  promote  convalescence.  Bark  and  carbo- 
nate of  soda,  in  doses  of  five  to  ten  grains  each,  two  or 
three  times  a  day,  is  a  favotu-ite  tonic;  quina  also  is 
useful. 

2nd. — Inflammation  of  the  sclerotica,  and  tendinous 
insertion  of  the  recti  muscles. 

The  anatomical  characters  of  this  ophthalmia  have 
been  above  sketched  (p.  110). 

The  infla-mmation  is  most  commonly  confined  to  the 
insertion  of  the  external  rectus ;— sometimes,  it  presents 
itself  at  the  insertion  of  the  internal  rectus  also  ; — rarely 
is  it  found  implicating  the  insertion  of  aU  the  four  recti. 
_  In  illustration  of  its  course  and  treatment,  the  follow- 
ing cases  are  given : — 

In  a  lady  between  thirty  and  forty,  in  whom  the  in- 
flammation afi'ected  the  insertion  of  the  extemal  rectus  of 
the  left  eye,  and  had  ah-eady  existed  for  five  months,  I 
found  close  to  the  cornea  a  yellowish-grey  elevated 
patch  under  the  conjunctiva.    Along  with  some  con- 
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jiiuctival,  there  was  considera'blo  sclerotic  injection  at 
the  jilaco,  encroaching  on  the  coiTioa,  which  had  become 
dim  to  a  groat  extent  in  its  outer  half.  There  was  also 
some  pink  sclerotic  injection  all  round  the  cornea,  though 
no  decided  implication  of  the  insertions  of  the  other  recti 
muscles. 

There  had  been  considerable  supra-orbital  pain. 
This  case  had  been  treated  with  iron  and  quinine  inter- 
nally, counter-uTitation,  and  di'ops  of  vinum  opii  and 
niti'ate  of  silver  externally,  without  benefit. 

The  treatment  which  I  have  found  most  effectual  in 
such  cases  is  calomel  in  half-grain  doses,  with  a  gi-ara 
and  a  half  of  Dover's  powder,  three  times  a  day,  perse- 
vered in  for  some  time, — often  some  weeks.  Occasionally 
two  or  thi-ee  leeches  are  required. 

Belladonna  or  atropia  lotion,  or  simple  tepid  water,  is 
the  only  admissible  application  at  first.  When  the  con- 
gestion and  thickening  begin  to  subside,  tonics  may  be 
given  with  effect ;  and  the  bichloride  of  mercury  with 
vinum  opii  lotion  used. 

A  girl,  aged  8,  of  scrofulous  constitution,  has  had  the 
eyes  slightly  blood-shot  for  a  month  past — the  right  more 
affected  than  the  left.  On  examination,  there  is  seen  in 
the  right  eye,  on  the  nasal  and  temporal  sides  of  the 
cornea,  a  broad  yellowish-grey  elevation  depending 
chiefly  on  thickening  of  the  sclerotica  and  tendinous 
insertions ;  there  is  sclerotic  and  also  slight  conjunctival 
injection  at  the  place.  No  pain,  nor  intolerance  of  light. 
Sight  qTiite  good. 

After  thi-ee  or  four-  two-gram  doses  of  hydrargyrum 
cum  creta,  at  bed-time,  the  eyes  were  found  better,— the 
redness  much  diminished;  but  improvement  not  ad- 
vancing, two  leeches  were  twice  applied  at  an  interval  of 
sis  days  ;  each  time  with  benefit.  Cod-liver  oil  was  then 
given,  and  after  that  the  vascular  injection  and  thicken- 
ing of  the  sclerotica  progressively  dimioished,  imtil,  about 
the  end  of  two  months,  the  eyes  were  quite  well  and  the 
sclerotica  of  its  natm-al  appearance. 

In  the  case  just  related,  there  was  no  pam,  and  the 
cornea  remained  quite  clear;  but  in  another  case,  the 
patient,  a  girl  of  twelve  or  thii-teen,  complamed  of  some 
pain,  especially  over  the  eyebrows,  and  the  cornea  became 
somewhat  nebulous.  In  this  second  girl,  m  whom  the 
inflammation  was  altogether  more  severe,  recovery  took 
place  imder  similar  treatment,  but  more  slowly. 
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This  inflammation  must  not  be  confounded  witli  pus- 
tular ophthalmia,  on  the  one  hand,  nor  with  sclerotico- 
choroiditis  on  the  other. 

ScleroUco-kyMitis  and  sclerotico-choroiditis. 

These  inflammations  involving  the  sclerotica  -will  be 
considered  below,  the  one  under  anterior  internal,  and 
the  other  under  jjosiertoj-  internal  ophthalmia. 


GrenU5  m. — CORN^EITIS.* 

Whilst  congestion  was  taken  as  the  characteristic  of 
rheumatic  ophthalmia,  considered  as  a  sclerotitis,  exu- 
Idation,  for  the  reasons  above  given  (p.  Ill,  et  seq.))  must 
be  taken  as  the  characteristic  of  comeitis. 

As  species  of  corneitis,  I  rank,  1st,  common  scrofulous 
or  phlyctenular  ophthaknia,  2nd,  parenchymatous  cor- 
neitis, hitherto  designated  scrofulous,  but  now  generally 
recognised  as  congenito-syphilitic  in  its  origin,  and  3rd, 
rheumatic  corneitis. 

Scrofulous  or  phlyctenular  ophthalmia  is  usually  ranked 
as  a  conjunctival  inflammation,  but  with  no  good  reason, 
seeing  that  although  the  conjunctiva  is  the  seat  of  in- 
jection, the  redness  is  neither  gi-eat  nor  unifoi-m,  the 
vessels  being  few  in  number,  and  running  singly  or  in 
detached  fasciculi  towards  the  cornea— an  injection  of  the 
conjimctiva  which  is  the  consequence  rather  of  the  afflux 
of  blood  towards  the  primarHy  affected  cornea ;  and 
seeing  that  it  is  the  cornea  which  is  the  seat  of  the 
exudafaon— of  phlyctenulse,  of  ulcers,  and  of  new  vessels 
into  which  those  of  the  conjunctiva  are  continued.  More- 
over, besides  conjunctival,  there  is  some  degree  of  scle- 
rotic, mjection. 

Corneitis,  commonly  so  caHed,  comprising  both  con- 
gemto-sypMitic,  and  rheumatic  corneitis,  is  an  inflam- 
mation of  the  ''adhesive  "  character,  involving  principaUv 
the  proper  substance  of  the  cornea;  hence  it  has  been 
also  named  parenchymatous  corneitis,  though  the  con 
lunctiva  cornec^,  on  the  one  hand,  and  the  membrane  of 
Descemet,  on  the  other,  may  also  become  affected. 
While  in  phlyctenular  ophthaknia  and  corneitis,  com- 


*  Keratitis. 
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monly  BO  called,  the  iris  is  apt  to  become  involved,  it  is 
always  more  or  less  so  in  inflammation  of  tho  membrane 
of  Descemot.  Indeed,  affection  of  the  iris  constitutes  a 
part  of  this  ophthalmia,  which  has  thence  been  named 
kerato-mtia,  and  also  aquo-capsulitia,  imder  the  im- 
l)ression  that  the  membrane  of  Descemet  extendn  over 
the  anterior  surface  of  the  iiis,  and  thus  constitutes  the 
investing  membrane  of  the  anterior  chamber  of  the 
aqueous  humour.  The  inflammation  in  question  will 
thus  be  best  treated  of  under  the  head  of  opldhalmki 
interna  anterior. 

The  other  ophthalmiiB,  in  which  the  cornea,  whetiier 
its  proper  substance,  or  its  conjunctival  layer,  is  im- 
pHcated,  belong  to  the  genus  of  compound  external 
ophthalmia  (p.  203).  v 

Oases  of  inflammation  of  the  sclerotica  and  tendmous 
insertion  of  the  recti  muscle  in  which  the  cornea  becomes 
much  affected  might  be  viewed  as  coming  under  the  head 
of  corneitis  (p.  187). 

Isi.— Scrofulous,  or  pUydenular  ophthalmia.* 

This  is  the  most  common  form  of  ophthalmia  in  chil- 
dren of  from  one  to  twelve  years  of  age.    Out  of  100 
cases  of  ophthalmia  at  that  time  of  li^e,  it  has  been 
estimated  that  90  are  cases  of  this  kind.    Although  the 
subiects  of  it  often  present  the  scrofulous  diathesis  m 
a  weU-marked  manner,  and  not  unfrequently  are  labour- 
ing at  the  same  time  under  scrofulous  affections  of  other 
parts,  it  is  to  be  remembered  that  cases  fi-equently  occur 
in  which  there  are  no  such  evidences  of  scrofula.   Unless,  ^ 
therefore,  we  choose  to  view,  as  some  do,  this  form  ol  . 
ophthabnia  itself  as  a  manifestation  of  a  scrofulous  con-  ■ 
stitution,  the  tenn  "scrofulous  ophthalmia     must  be 
received  rather  in  a  conventional  than  m  a  bteral  sense. 

Ohjedive  symptoms.-When  the  little  patient  is  brought 
into  the  light  to  be  examined,  the  eyelids  are  found  spas- 
modicaUy  closed,  the  eyebrows  depressed,  and  the  cheefc 
drawn  up,  the  chHd  endeavoui;mg  at  the  same  hme  to 
cover  the  eyes  with  his  hands  in  order  to  protect  them 

from  the  light.  „  „f  fi,o  ova- 

In  consequence  of  the  very  forced  closui-e  of  the  eye 

*  Conjunctivitis  scrofulosa  vel  strumosa-Erelbitio  form  of  scro- 
fulous ophthalmia. 


PHLTCTEITDXAK  OPHTHALMIA. 


191 


lids,  theii-  borders  are  sometimes  found  so  much  inverted, 
hat  theii-  cutaneous  sm-faces  are  in  contact;  and  if  tliis 

us  been  of  long  continuance,  these  surtaces  will  be  moist 
and  soft  like  mucous  membrane. 

There  is  greater  or  less  redness  and  excoriation  of  the 
cheeks,  and  not  unfrequently  an  impetigenous  eruption 
extendmg  over  the  face,  forehead,  and  temples. 

As  it  is  in  general  impossible  for  the  child  to  open  the 
eyelids,  even  if  disposed,  in  consequence  of  the  great 
intolerance  of  light  and  involuntary  spasmodic  closui-e 
ot  tJie  eyehds,  it  is  necessaiy  for  the  sui-geon  to  do  so  in 
order  to  examine  the  eyes.    For  the  mode  of  procedui-e, 

S66  p .  17. 

On  opening  the  eyehds,  which  are  probably  somewhat 
red  and  tiimid  at  their  margins,  a  gush  of  hot  tears  takes 
place,  which  had  been  pent  up  in  the  oculo -palpebral 
space  m  consequence  of  the  continued  closui'e  of  the 
eyehds. 

The  examination  wiU  probably  not  disclose  much  vas- 
cular mjection  of  the  sclerotic  conjunctiva,  and  some  of 
w^at  IS  seen,  even,  may  have  been  caused  by  the  ii-ri- 
tation  of  openmg  the  eyehds.  There  may  be  merely  a 
fine  cu-ciimcorneal  reticular  blush,  fed  by  some  smaU 
pink  scattered  vessels  i-unnmg  towards  it,  such  as  is 
Dccasioned  by  the  mutation  of  a  foreign  particle  which 
tas  got  into  the  eye.  Some  larger  vessels,  however,  wffl 
perhaps  be  seen  running,  in  fasciculi,  fi-om  the  angles 
:owards  the  cornea  In  adchtion  to  the  conjunctival 
Je  scWicr^  circumcomeal  zonular  redness  of 

.,-i?\r^P''^''''l°°'y"^''*'^^  the  seat  of  con- 

jiaerable  congestion. 

The_  cornea,  though  suffused,  may  be  as  yet  free  from 
iny  circumscribed  speck;  but  ere  long,  one  oi  more 
ihlyctenulce  are  met  with,  or  smaU  ulcers  left  bw^! 
Durstingofphlyctenulas.  " 

The  cornea  may  be  stiU  unpervaded  by  red  vessels  •  or 
,erhaps  a  smgle  one  may  be  detected  Sinning  ove,'  ite 
nargm  towards  the  phlyctenula ;  or  if  instead  of  ^.Z^T 
enula,  an  ulcer  afread/ exists,  there  n^ay  o™ 
J  fesciculus  of  vessels  extending  into  it  (p^l5rSe  I.! 

_^Sometimes  there  is  onyx,  sometimes  an  abscess  or  large 
The  pupil  is  usuaUy  rather  contracted. 
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Wliilst  iho  lacrymation  is  so  great,  the  conjunctival  and 
Meibomian  secretions  are  not  much  increased. 

Both  eyes  are  generally  affected  at  the  same  time,  but 
one  is  always  worse  than  the  (jthcr. 

Suhjedive  syjrqdorns.—Thevi^  is  in  general  not  much  dis- 
tress, except  from  the  great  intolerance  of  light  ;  and  this 
remits  towards  evening,  or  may  be  reheved  at  (;ther  timeB 
by  darkening  the  room.  There  occur-,  however,  occasaonal 
attacks  of  darting  pain  in  the  eye  at  night;  and  if  phlyo- 
tenuis)  or  ulcers  exist,  there  is  the  pamiul  sensation  as  if 
a  foreign  body  were  in  the  eye,  aggravated  when  the  eye- 
lids are  moved.  The  irritation  of  the  excoriated  cheek  by 
the  tears  also  causes  considerable  distress. 

Consmution  and  state  of  health.-As  above  mentioned, 
the  constitution  of  the  subjects  of  this  ophthahnia  is  m  a  ij 
great  number  of  cases  that  which  is  known  by  the  name 

°^Alin?^^th  the  ophthabnia,  a  disordered  state  of  the  < 
health  will  be  found  generally  to  exist.  The  digestive  • 
organs  and  skin  especiaUy  will  Pi^bably  be  found  out  of  . 
order,  with  feverishness  and  u-ritabibty  of  temper. 

Causes.— The  predisposing  causes  of  scrofulous  ophthai-  • 
mia  mly  be  referred  principally  to  the  age,  consbtution, 
^nd  sTate  of  health  of  the  patient.  That  age  predisposes, 
i^shown  by  the  cii-cumstance,  that  it  is  the  : 
bv  faVof  aU  the  inflammations  of  the  eye  m  chddi-en,  and  I 
Saran  inflammation  originaUy  of  a  .ff-^-t  kmd.  m  . 
childhood,  is  extremely  apt  to  run  into  it.    That  the  con- 

'  sHhition  nreclisposes,  may  be  inferred  from  the  name  of  ( 

'  tte  teeasfbSnrtaken  fiom  that  state  of  constitution  m  > 

ctneSon  Swhich  the  ophthalmia  so  fi-equently  mam-  • 
SslS  ^  early  life.  It  is  to  be  obsei-ved,  that  at  sudi  ■ 
te  and  in  suci  ^constitutions,  it  may  in  one  case  be  he 

i  eve'  in  another  the  ear,  in  a  thii-d  some  other  organ  whi^ 

g Effected ;  but  in  aU.  the  digestive  org^^s^e  fo^im^ 

1  „r  less  at  fault.    Previous  attacks,  and  al^o  esantliema 

tons  teeases,  predispose  to  it.-See  Exantkematous  o^.h-  • 

"'t^lng  ca«..s.-This  inflammation  -ay  be  e^^^^^^^^^  ; 
any  of  the  ordinary  exciting  causes  f  «P^^f  J^^^^^^^^^^  . 
mation  the  age,  constitution,  and  state  of  health  deter 
S^g'  its  particular  character.    Any  common  mflamma-  • 
t-on  of  the  eve  is  in  such  cii-cumstances  apt  to  me  ge  into 
lh°"    The  o^'hthalmia  often  appears  to  be  excited  and 
kept  up  by  the  Lrritation  of  teethuig. 
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Diagnosis. — The  sjTnptoms  of  this  ophthalmia  are  so 
very  striking,  that  it  can  scai'cely  be  cont'ouudod  with  any 
other,  especially  if  the  age  of  the  patient  be  taken  into 
accotint. 

In  so  far  as  regards  the  slight  degree  of  redness  of  the 
white  of  the  eye  and  the  great  intolerance  of  light,  jjaren- 
chjTnatoiis  corneitis  resembles  it ;  but  the  changes  which 
take  place  in  the  cornea  in  the  two  ophthalmioo  are  quite 
different.  In  parenchjonatous  corneitis,  there  is  no  for- 
mation of  phlyctenulte,  nor  ulceration,  and  rarely  onyx  or 
abscess,  but  opaque  adhesive  exudation  into  the  substance 
of  the  cornea,  and  develojjment  of  a  general  deep-seated 
vascularity,  with  increased  prominence  of  the  cornea. 

Scrofulo-catarrhal  ophthalmia  is  distinguished  fi'om 
phlyctenular  ophthalmia  by  the  greater  redness  of  the 
white  of  the  eye,  and  the  less  degree  or  absence  of  intol- 
erance of  Kght.  Cases,  however,  occur,  and  they  are 
usually  of  the  most  stubborn  character,  in  which  with 
excessive  intolerance  of  light  there  are  the  objective  symp- 
toms of  scrofulo-catarrhal  ophthalmia,  viz. ,  redness  and 
swelling  of  the  eyelids,  increased  Meibomian  secretion, 
great  congestion  of  the  conjimctiva,  and  pui'O-mucous 
discharge. 

The  age  of  the  patient  alone,  independently  of  other 
points  of  difference,  distinguishes  between  this  ophthalmia 
and  cataiTho-rheumatic. 

_  Course  and  prognosis. — Phlyctenulje  on  the  cornea  may 
either  recede  without  being  matiu-ed,  or  pass  into  ulcera- 
tion. If  a  phlyctenula  on  the  cornea  recede,  it  wiU  leave 
a  speck  called  a/:6i«(/o— round,  smooth,  sKghtly  elevated, 
and  densely  opaque  in  its  centre,  but  shaded  off  at  its 
circumference.  Sometimes  a  vessel  or  two  may  be  seen 
running  into  an  albugo,  or  a  nebulous  streak  indicates 
where  vessels  had  ran. 

If  ulceration  has  taken  place,  the  ulcer  will  probably 
be  the  point  of  teiToination  of  a  fasciculus  of  vessels  as 
above  mentioned  (p.  Ifil) ;  but  when  the  healing  process 
commences,  one  vessel  after  another  shrinks  and  disap- 
pears. If  the  ulcer  has  penetrated  to  any  depth,  an 
opaque  cicatrice  or  leucoma  will  be  left  (p.  119). 

There  is  a  circumscribed  and  rather  deep  ulcer  of  the 
cornea  met  with  in  this  disease.  It  is  circular,  with 
smooth  round  edges,  quite  clear  to  its  bottom,  unaccom- 
panied by  any  extension  of  vessels  into  it,  and  the  cornea 
around  is  scarcely,  if  at  all,  nebulous.    The  cornea  looks 

0 


194 


PirLYCTENTJLAE  OPHTHALMIA. 


Kiui])ly  (vs  if  a  small  piece  had  been  scooped  out  of  it. 
After  this  ulcer  heals,  a  small  clear  facet  remains  (p.  119). 

The  inflammation  continuing  unchecked,  ulcers  whicn 
may  have  formed,  often  go  on  increasing  in  depth,  until 
the  proper  suhstauco  of  the  cornea  is  perforated,  in  ^\■hicll 
case  the  membrane  of  Descemot  is  protruded  through  the  ■ 
opening  at  the  bottom  of  the  ulcer  in  the  foiin  of  a  small 
transparent  vesicle  {hernia  of  the  cornea),  which  soon 
bursts,  and  the  aqueous  humour-  escapes,  the  consequences 
of  which  have  been  dosci'ibed  above  (p.  117,  et  seq.) 

Iritis  sometimes  supervenes  on  this  foi-m  of  ophthalmia. 
Sometimes,  also,  inflammation  of  the  posteiior  tunics,  by 
which  the  eye  is  left  amaui'otic,  ati'ophic,  or  in  a  state  of 
varicosity. 

From  long  continuance  of  the  forced  closure  of  the 
eyelids  (p.  191),  entropiiim  is  apt  to  be  induced.  Occa- 
sionally, a  fasciculus  of  the  eyelashes  of  the  upper  eye- 
lid is  found  turned  in  under  the  lower  eyelid  at  the  outer 
corner.    (See  j).  9.) 

There  is  less  tendency  to  ophthalmia  tarsi  in  this,  than 
in  scrofulo- catarrhal  ophthalmia. 

This  is  one  of  the  most  obstinate  of  all  the  acute  in- 
flammations of  the  eye,  and  one  of  those  most  liable  to 
relapse.  The  disposition  to  the  disease,  however,  dimi- 
nishes on  the  approach  of  puberty. 

If  the  cornea  be  still  free  fi'om  phlyctenulse  or  ulcers, 
the  prognosis  is  good ;  but  if  phlyctenulse  or  ulcers  exist, 
the  prognosis  must  be  qualified  by  the  likelihood  of  a 
speck  or  specks  on  the  cornea.    See  above. 

The  state  of  the  constitution,  and  the  circiunstances 
in  which  the  patient  is  jDlaced,  must  greatly  influence  the 
prognosis. 

The  dismissal,  when  cured,  should  always  be  accom- 
panied by  a  warning  as  to  the  great  tendency  of  the  disease 
'to  return,  and  instructions  as  to  the  diet  and  regimen  best 
calculated  to  guard  against  a  relapse. 

Treatment. — The  treatment  is  always  advantageously 
commenced  with  an  emetic — and  an  antimonial  emetic  is 
the  best.  (Vin.  antimon.  5j.,  aq.  pui-.  5ij. — a  table-spoonful 
every  ten  minutes  until  vomiting.) 

After  this  small  doses  of  hycbai'gyi'um  cum  creta  (gr.  ij.), 
in  combination  with  powdered  leaves  of  belladonna  (gr. 
Ij. — j.)  are  to  be  given  night  and  morning  for  a  few  days. 
A  dose  of  calomel  and  rhubarb  or  scammony  may,  occa- 
sionally, be  requii'ed  in  addition. 
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The  digestive  organs  having  been  by  the  alteratives  and 
pm-gatives  brought  into  a  better  state,  the  disulphate  of 
quina,  in  doses  of  gr.  j.— ij.,  thi-ee  times  a  day,  will  be 
formd,  in  a  large  proportion  of  cases,  to  act  Eke  a  specific. 
Under  its  use,  the  inflammation  and  intolerance  of  light 
soon  begin  to  subside,  and  this  is  followed  by  the  dis- 
appearance of  the  phlyctenulas  and  healing  of  the  ulcers 
on  the  cornea. 

Cod-liver  oil  with  or  without  quina  is  often  of  great 
efficacy.  In  some  cases,  ii-on,  or  sulphmic  acid,  and  in 
others,  rhubarb  with  carbonate  of  soda,  will  be  found 
useful  as  tonics. 

In  the  thii'd  American  edition  of  the  present  work,  the 
Editor,  Dr.  Atlee,  says  that  he  has  used  arsenic  with 
good  eflfect  in  many  cases  of  this  disease,  more  especially 
fiiose  complicated  with  chronic  eruptions  of  the  skin. 
The  following  is  the  fonnula  which  he  gives : — R.  Yini 
Een'i, — Syi-upi  simphcis,  aa  ^H. — Liquoris  arsenicalis, 
m,xxxij. — Aq.  anethi,  jj.  Sig.  One  tea-spoonful  at  meals, 
thi'ee  times  a  day. 

The  application  of  two  or  thi-ee  leeches  aroimd  the  eye 
is  occasionally  required  to  relieve  the  congestion,  and 
thus  to  promote  the  action  of  the  other  remedies.  In  a 
ease,  for  example,  attended  with  great  intolerance  of 
light,  little  or  no  impression  was  made  on  the  inflamma- 
tion by  the  ordinary  remedies  for  a  month,  until  after  the 
apphcation  of  two  leeches  to  each  eye,  when  the  inflam- 
mation and  intolerance  of  light  began  to  diminish ;  and 
under  the  use  of  remedies  which  before  proved  inefiectual 
the  case  went  on  to  a  cure. 

A  wai-m  bath  at  bed-time  is  useful,  relieving  feverish- 
ness  and  determining  to  the  skin. 

As  an  application  to  the  eye  itself,  the  belladonna  or 
atropia  lotion  may  be  used  from  the  first.  It  soothes  the 
eye,  and  greatly,  if  not  wholly,  relieves  the  intolerance  of 
light.  Steaming  the  eyes  with  the  vapour  of  hot  water 
impregnated  with  belladonna,  has  the  same  effect  (p.  77). 

The  acute  symptoms  having  been  overcome  by  the  treat- 
ment above  indicated,  recourse  may  be  had  to  the  use  of 
the  bichloride  of  mercuiy  lotion  thi-ee  times  daily,  and 
the  weak  red  precipitate  oiatment  at  bed-time ;  whilst  at 
mteryals  of  two  or  three  days  the  nitrate  of  silver  solution 
may  be  di'opped  into  the  eyes  (gr.  iv. — Jj.). 

Oounter-ii-ritation  by  blisters,  kept  open  or  repeatedly 
renewed,  behind  and  below  the  mastoid  process,  is  always 
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of  groat  Borvice,  when  the  ojihthalmia  has  begun  to 
(loclino.  A  warm  plaistor  between  the  Hhoulders  may  be 
afterwards  worn.  Even  before  the  ophthalmia  has  begun 
to  decline,  it  is  often  useful  to  pencil  with  the  solid  nitrate 
of  silver  the  skin  of  the  eyelids,  in  those  cases  especially, 
above  mentioned  (p.  191),  in  which  the  skin  is  moist  and 
soft.  In  other  cases  pencilling  of  the  skin  of  the  oyeUdfl 
with  strong  tinctui-e  of  iodine  often  does  great  seiTice. 

If  under  this  treatment  the  case  does  not  improve,  but 
the  inflammation,  on  the  contrary,  continues  active  and 
severe,  the  iiis  perhaps  becoming  discoloured,  with  the 
jiupil  contracted,  and  ulceration  threatening  to  penetrate 
the  cornea,  the  following  treatment  should,  without  delay, 
be  had  recourse  to : — Two  or  three  leeches  to  the  eye,  half- 
grain  doses  of  calomel  three  times  a  day,  in  conjxmction 
with  the  quina ;  and  the  resumption  of  the  belladonna  or 
atropia  fomentation,  to  keep  the  pupil  dilated  if  it  is  the 
centre  of  the  cornea  which  is  the  seat  of  ulceration,  in 
order,  if  penetration  should  take  place,  prolapsus  iridis 
may  be  oljviated ;  but  if,  on  the  conti-ary,  the  ulcei-ation 
be  towards  the  circumference,  fomentations  of  wai-m  water 
alone  are  to  be  used. 

But  in  a  case  in  which  penetration  of  the  cornea  by 
ulceration  is  thi-eatened,  it  is  better  to  put  the  patient  at 
once  under  the  influence  of  chloroform,  and  evacuate  the 
aqueous  humour-  by  the  operation  of  jxiracentesia  corne(B 
(p.  149). 

Where  penetration  of  the  cornea  has  actually  taken 
place,  and  the  aqueous  humoui-  in  consequence  evacuated 
and  the  iiis  fallen  forward  against  the  cornea,  the  patient 
must  be  kept  very  quiet.  The  inflammation  now  remit- 
ting, the  ulcer  of  the  cornea  closes,  the  aqueous  humour 
reaccumulates,  and  the  iiis  resumes  its  natural  position 
if  no  prolapse  has  occui'red.  Under  these  crrcumstances 
the  calomel  is  to  be  omitted,  and  the  cod-liver  oil  and 
quina  resumed.  The  irritating  coUp'ia  to  the  eye  wiU 
now  promote  the  subsidence  of  the  inflammation  and  the 
cicatiization  of  the  ulcer. 

In  the  cases  above  mentioned,  in  which,  with  excessive 
intolerance  of  light  there  are  the  objective  symptoms  of 
scrofulo-catarrhal  ophthabnia,  I  have  foimd  scai-ification 
of  the  palpebral  conjunctiva,  and,  immediately  thereafter, 
the  application  of  the  strong  red  precipitate  ointment,  of 
the  greatest  seiwice.  The  scarification,  which  evacuates 
a  great  quantity  of  blood,  and  the  application  of  the 
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ointmeut,  may  be  repeated  at  inteiTals  of  two  or  three 
days. 

The  eyes  are  not  to  ho  hound  up,  but  .may  be  protected 
by  a  large  shade,  lilce  a  hounet  front. 

Good  ail-,  moderate  light,  friction  of  tho  skin,  parti- 
cularly with  a  towel  dipped  in  a  strong  solution  of  salt, 
and  di-ied,  as  recommended  in  the  American  edition  of  this 
work,  the  tepid  hath,  comfortable  clothing,  and  simple 
nom-ishing  diet,  are  important  dietetical  acyuvants  in  the 
treatment  of  this  ophthalmia. 

When  there  is  great  tendency  to  relapse,  removal  to  a 
milder  climate  or  a  more  sheltered  situation,  will  often  be 
advantageous. 

2nd. — Parenchymatous  corneitis.  * 

There  are  two  distinct  forms  of  this  disease,  desig- 
nated acute  or  erethitic,  and  chronic  or  torpid. 


Acute  or  erethitic  form. 

Ohjedive  symptoms.— There  is  httle  redness  of  the  white 
of  the  eye,  and  what  does  exist  is  principally  due  to  scle- 
rotic injection.  The  proper  substance  of  the  cornea  is  the 
seat  of  exudation.  This  is  manifested  by  a  deep-seated 
greyish-white  opacity,  denser  at  some  points  than  others, 
which  by-and-by  becomes  intermixed  with  red,  in  conse- 
quence of  the  development  of  vessels  ia  the  exuded  mat- 
ter. In  this  case,  the  cornea  presents  a  peculiar  opales- 
cent appearance. 

When  the  conjunctiva  comese  is  co-affected,  as  is  often 
more  or  less  the  case,  it  is  lq  some  part  of  its  extent 
opaque,  thickened,  and  vascular,  the  vessels  being  in 
contmuation  with  those  of  the  corresponding  part  of  the 
cu-cumcomeal  network  of  the  sclerotic  conjunctiva  the 
mjection  of  which  part  is  greater  than  elsewhere.  jA  the 
rest  of  Its  extent,  the  surface  of  the  cornea  may  become 
rough  and  chm,  hke  ground  glass,  though  this  is  an  ap- 
pearance more  characteristic  of  the  chi'onic  or  torpid  form 
of  the  disease.  ^ 

In  the  course  of  the  disease,  increased  prominence  of 
the  cornea  is  apt  to  take  place,  owing  to  softening  of  its 
texture  on  the  one  hand,  and  distension  by  increased 
accumulation  of  aqueous  humoui-  on  the  other". 

*  Keratitis  parenchymatosa. 


198 


ACUTE  PAEENCHYMATOUS  COENEITIS. 


Iritis  may  supei-vene,  but  this,  on  account  of  tlie  opacity 
of  the  cornea,  may  not  be  readily  detected. 

Suhjedive  symptoms.— There  is  perhaps  headache,  but, 
in  general,  little  pain  in  the  eyeball— an  uneasy  feeling 
merely  of  distension  or  of  pressui-e  over  it — the  intolerance 
of  light  is  more  or  less  considerable,  and  as  usual,  accom- 
panied by  lacrymation.  Of  course,  there  is  dimness  of 
vision,  in  proportion  to  the  opacity  of  the  cornea. 

Both  eyes  are  usually  affected,  first  one,  and  after  a 
while  the  other. 

Constitutional  symptoms.— When  the  local  symptoms  are 
most  severe,  so  are  the  constitutional,  viz.  general  fever- 
ishness,  dry  skin,  white  tongue,  loss  of  appetite,  and 
headache. 

Exacerbations  and  remissions  of  the  disease  occur. 

Predisposing  causes. — The  subjects  of  the  disease  are 
generally  from  eight  to  eighteen,  and  of  a  scrofulous  dia- 
thesis. Females  are  more  fi-equently  affected  than  males, 
and  in  them,  when  of  the  age  of  puberty,  there  is  often 
distui-bed  menstruation.  By  his  researches  mto  the  his- 
tory of  numerous  cases  of  this  disease,  Mr.  Jonathan  Hut- 
chinson has  satisfactoi-ily  established  the  fact,  that  a 
hereditary  syphilitic  taint  constitutes  almost  always  the 
root  of  the  disease.  Amongst  other  pecuKarities  of  phy- 
siognomy which  persons  subject  to  this  form  of  comeitifl 
present,  indicative  of  the  constitutional  tamt,  may  be 
mentioned  cicatrices  of  old  fissures  at  the  angles  of  the 
mouth,  and  especiaUy  ill-developed  and  vertically  notched 


FiQ.  38.    From  Mr.  J.  Hutchinson. 


upper  incisor  pei-manent  teeth-Eig.  38.  On  inquiry  it 
wiU  usuaUy  be  found  that  brothers  and  sisters  of  the 
patient  have  died  in  infancy. 

Exciting  caiises.—The  disease  sometimes  supervenes  on 
another  ophthalmia.    Injuiy  of  the  cornea,  or  exposure  to 
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cold  and  wet,  often  appears  to  be  the  exciting  cause. 
fSometimes  the  inflammation  comes  on  after  the  retroces- 
sion of  some  eruption  of  the  skin. 

Biugnosis. — This  ophthahuia  is  distinguished  from  phlyc- 
tenular ophthalmia  by  the  difference  in  the  changes 
which  take  jjlace  in  the  cornea ;  fi'om  the  compoimd  oph- 
thalmia?, in  which  the  cornea  is  implicated,  by  the  slight 
degree  of  redness  of  the  white  of  the  eye,  and  the  pectdiar 
changes  in  the  cornea:  from  the  chronic  form,  by  the 
intolerance  of  Hght,  and  the  greater  opacity  of  the  cornea, 
and  the  other  changes  in  its  appearance,  mentioned  in 
theii'  proper  places  (p.  125). 

When  conjunctival  opacity,  thickening,  and  vascularity 
extend  over  the  whole  cornea,  they  conceal  the  affection  of 
the  proper  substance ;  but  the  existence  of  this,  and  the 
ihstiiiction  of  such  a  case  from  that  ia  which  the  conjunc- 
tiva cornete  alone,  and  not  the  proper  substance,  is  affected, 
as  it  may  be  found  in  scrofolo-cataiThal  ophthalmia,  are 
indicated  by  the  gi'eat  intolerance  of  Hght,  and  by  the  in- 
creased prominence  of  the  cornea,  which  generally  after  a 
time  presents  itself. 

Course  and  prognosis. — Inflammation  of  the  proper  sub- 
stance of  the  cornea  is  an  obstinate  disease.  It  may  go  on 
for  a  long  time,  alternately  getting  better  and  worse.  In- 
flammation of  the  membrane  of  Descemet  and  iritis  readily 
supervene,  and  the  sclerotica,  choroid,  and  ciliary  body 
may  also  become  involved,  in  which  case  there  is  added 
to  the  increased  prominence  of  the  cornea  a  conical  pro- 
jection of  the  whole  fi-ont  of  the  eyeball,  in  consequence 
of  an  attenuation  and  yielding  of  the  anterior  part  of  the 
sclerotica.  Under  such  circumstances,  the  retina  has 
usually  also  suffered ;  and  there  are  consequently  more  or 
less  amaurotic  symptoms. 

When  the  inflammation  is  arrested,  the  cornea  clears 
sometimes  very  rapidly,  and  to  an  extent  not  previously 
t^xpected.  The  clearing  of  the  cornea  takes  place  from 
the  cucumference  towards  the  centre,  where  opacity 
usually  Imgers,  and  often  continues  fixed. 

Increased  prominence  of  the  cornea  having  once  taken 
place,  IS  permanent. 

Eelapses  are  frequent. 

Treatment.— This  is  to  be  conducted  veiy  much  on  the 
same  plan  as  the  treatment  of  phlyctenular  ophthalmia, 
f  the  patient  be  a  grown-up  female,  attention  should  be 
thi^ected  to  the  state  of  the  menstruation 
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The  general  abstraction  of  blood  is  not  requii-ed,  but 
th.0  occasional  api)Kcation  of  leeches  round  the  eye  is 
generally  necessary. 

The  bowels  having  been  cleared  out,  the  hydi-argyioim 
c.  creta  and  bollad(3nna  powders,  or  calomel,  or  the  green 
iodide  of  mercury,  m  half-grain  doses  with  one  gi'ain  of 
powdered  leaves  of  belladonna,  may  be  given  three  times 
a  day  for  a  few  days.  It  has  not  appeared  to  me  that 
mercmy  is  peculiarly  called  for  in  the  treatment  of  this 
disease  on  account  of  its  syiihilitic  origin.  Mercmy  is 
beneficial  merely  because  the  infiammation  is  of  an  ad- 
hesive character. 

Oil  of  turpentine,  in  doses  of  3ft  three  times  a  day, 
often  operates  beneficially.  It  may  be  given  in  milk. 
I  find  it  especially  efficacious  ia  combination  with  cod- 
liver  oil  (Sy  )- 

The  calomel  or  gi-een  iodide  of  mercury  with  the  bella- 
donna night  and  moiidng  and  the  cod-hver  oil  and  tur- 
pentine twice  a  day,  I  often  find  beneficial. 

Evacuation  of  the  aqueous  humom-  is  of  use,  especially 
iu  cases  with  great  distension  of  the  cornea. 

The  use  of  the  turpentine  is  not  to  be  continued  long, 
for  if  a  good  efi'ect  does  take  place,  it  generally  appears 
within  a  week.  The  cod-liver  oil,  however,  may  in  any 
case  be  continued,  with  or  without  a  gi-ain  or  two  of 
quina  in  each  dose. 

Steaming  the  eyes  with  hot  water  impregnated  with 
belladonna  (p.  17),  and  bathing  them  with  the  belladonna 
or  atropia  lotion,  in  general  soothe  the  eyes,  and  mitigate 
the  intolerance  of  light.  Belladonna  is  also  of  use  for  the 
pui-pose  of  keeping  the  pupil  dilated  (p.  140),  when  it  is 
feared  the  ii-is  has  become  affected. 

If,  after  this,  the  acuteness  of  the  disease  be  checked, 
quinine,  bark  and  soda,  or  other  tonics,  such  as  iron,  &c., 
according  to  the  condition  of  the  patient,  wiU  prove  of 
gi-eat  advantage.    Counter-initation  is,  at  the  same  time, 

to  be  employed.  .  ,  .i. 

When  the  inflammation  has  been  fairly  arrested,  the 
cleai'ing  of  the  cornea  wiU  be  promoted  by  the  occasion^ 
use  of  the  bichloride  of  mercmy  lotion,  the  weak  red 
precipitate  ointment,  or  the  Like. 

Inflammation  of  the  ear  with  deafness,  if  it  is  not 
found  ah-eady  existing,  often  supervenes  m  cases  of  the 
disease  under  consideration.     Sometimes,  the  mliam- 
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niatiou  is  accompanied  witli  cliscliargo  from  the  oar,  but 
1  have  more  frequently  found  the  atfection  of  the  ear  to 
be  inflammation  of  the  membrana  tympani  with  ear-ache 
and  deafness,  but  without  discharge.  I  have  often 
noticed  that  as  the  cornea  cleared  and  vision  improved 
the  deafness  became  worse. 

As  to  the  treatment  of  the  ear :— When  there  is  ear-ache, 
two  or  three  leeches  behind  the  ear,  and  when  they  come 
off  warm  fomentations  should  be  applied. 

The  general  treatment  for  the  eyes  is  that  applicable 
for  the  ears. 

Chronic  or  torpid  form. 

Objective  symptoms. — Though  there  is  not  much  redness 
of  the  eye  to  attract  notice,  still,  on  close  examination,  it 
will  be  found  that  it  is  pervaded  by  red  vessels,  both 
conjunctival  and  sclerotic,  besides  being  dull  and  dii'ty- 
looking. 

There  is  little  exudation  into  the  substance  of  the 
cornea — at  the  most,  enough  to  produce  streaks  or  clouds 
of  opacity  ;  but  the  most  peculiar  appearance  which  the 
cornea  presents,  is  the  roughness  of  its  surface,  like 
gi'ound  glass,  and  a  dirty  yellowish-green  colour,  as 
above  mentioned  (p.  114).  The  cornea  is  at  the  same 
time  unnatui-ally  prominent,  sometimes  increased  in 
diameter,  with  corresponding  enlargement  of  the  anterior 
chamber. 

Subjective  symptmns. — There  is  merely  dimness  of  vision, 
without  any  pain  or  intolerance  of  hght. 

In  such  cases  more  or  less  deafness  from  chronic  in- 
flammation of  the  membrana  tympani  is  usually  found 
established.    Perhaps,  there  is  otorrhoea. 

Constitution— ThQ  subjects  of  this  form  of  corneitis  are 
usually  of  a  dull,  leucophlegmatic,  scrofalous  habit. 

Treatment. — The  treatment  applicable  in  this  form  of 
corneitis,  will  be  understood  fi'om  what  is  laid  down  in 
the  preceding  article.  It  should  be  rather  tonic  and 
alterative. 

The  diet  and  regimen  above  recommended  for  phlycte- 
nular ophthalmia  (p.  197),  are  equally  called  for  in  both 
the  forms  of  corneitis  now  described. 
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3rd. — Bheumatic  corneitis* 

When  parenchymatous  corneitis  occurs  in  persons 
about  middle  ago,  as  it  sometimes,  though  not  usuallj', 
does,  it  is  accompanied  by  rheumatic  characters,  and  it 
may,  therefore,  be  designated  rliewiauUc  corudtis. 

The  following  is  an  example  of  this  species  of  inflam- 
mation  of  the  cornea : — 

A.  E.,  aged  37,  fii'st  seen  Nov.  12. — Subject  to  rheuma- 
tism. The  right  eye  has  been  affected  for  the  last  six  or 
seven  weeks ;  during  aU  which  time  he  has  occasionally 
suffered  pain  over  the  eyebrow  and  La  the  temple.  Yes- 
terday the  pain  was  more  severe  than  it  has  yet  been. 

On  examination  (Nov.  12),  the  cornea  of  the  right  eye, 
in  its  upper  third,  was  found  quite  red  fi'om  vascular  in- 
jection. In  the  rest  of  its  extent,  dim  and  rough  on  its 
surface.  Considerable  vascular  injection  of  both  conjimc- 
tiva  and  sclerotica,  especially  intense  next  the  vascular 
part  of  the  cornea.  The  palpebral  conjrmctiva  congested, 
and  the  edges  of  the  eyelids  red,  and  slightly  swoUen. 

Venesection  to  gviij.  or  3X.,  Dover's  powder,  gr.  x., 
and  calomel,  gr.  iij.  at  bed- time,  followed  by  black  draught 
next  morning.  After  that,  calomel  gr.  j.  and  opium  gr.  J, 
night  and  morning. 

jSfov.  14. — -Eye  is  very  much  better  to-day — the  in- 
jection of  the  white  of  the  eye  considerably  less;  the 
vascularity  of  the  upper  part  of  the  cornea,  and  the  dim- 
ness of  the  rest  of  its  extent  very  sensibly  diminished.— 
To  continue  the  calomel  and  opium,  and  to  bathe  the  eye 
three  times  a  day  with  waim  water. 

Nov.  23. — Much  affected  by  the  mercury.  The  inflam- 
mation subsiding  verjr  decidedly.  The  vessels  in  the 
upper  part  of  the  cornea  much  reduced  in  number.— 
To  continue  the  calomel  at  bed-time  only,  and  apply  a 
blister  behind  the  right  ear. 

2oth. — Eye  continues  to  improve.    Mouth  not  quite  so 

SOl'G. 

28th.— The  inflammation  is  rapidly  diminishing.  The 
redness  of  the  white  of  the  eye  has  in  a  great  measure 
disappeared,  and  the  new  vessels  in  the  cornea  gomg  on 
to  shrink  one  after  the  other. 

Dec.  1.— The  vessels  in  the  cornea  have  still  further 
shrunk. 

*  Keratitis  parenchymatosa  rheumatica. 
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A  fow  days  after  this  some  increase  of  the  inflammation 
took  place,  hut  after  the  application  of  leeches  and  a 
repetition  of  the  ti-eatment,  improvement  again  went  on. 
The  morcmy  was  then  omitted,  and  cod-liver  oil  given, 
under  the  use  of  which  the  inflammation  wholly  sub- 
sided;—the  cornea  became  qmte  fi-ee  from  vascularity 
and  cleared,  with  the  exception  of  slight  nebulae  at  its 
upper  part. 

The  characters  of  this  form  of  iaflammation  are  suffi- 
ciently defined  to  waixant  the  name.  But  it  is  to  be 
observed  that  in  an  early  stage,  the  case  related  might 
have  been  described  as  a  case  of  inflammation  of  the 
sclerotica  and  tendinous  insertion  of  the  superior  rectus. 

It  did  not  appear-  to  me  that  there  was  anything  syphi- 
litic in  this  case. 


Genus  lY. — compootd  external  ophthalmia. 

The  ophthalmiee,  comprehended  as  species  under  this 
head,  axe  scrofulo-catarrhal,  and  catarrho-rheumatic. 

1  st.  — Scrofulo-catarrhal  opMhalmia. * 

This  is  a  combiaation  of  common  scrofulous  or  phlyc- 
tenular ophthalmia  and  catan'hal ;  having  sometimes 
more  of  the  characters  of  the  former,  sometimes  more  of 
the  characters  of  the  latter,  with  occasionally  an  ad- 
mixtui-e  of  pustular  ophthalmia. 

Objective  symptoms. — This  form  of  ophthalmia  not  being 
attended  by  any  great  intolerance  of  fight,  the  eyelids  are 
not  spasmodically  closed,  but  usually  kept  half  open. 
Their  borders  are  red  and  swollen,  and  perhaps  nodulated, 
from  enlai-gement  of  the  glandidar  sti-uctui-es  situated 
there,  and  the  eyelashes  are  incrusted  with  dried  Mei- 
bomian secretion,  which  is  poured  out  in  racreased  quan- 
tity. 

The  vascular  rajection  of  the  conjunctiva,  both  palpe- 
bral and  sclerotic,  is  very  considerable,  and,  though  with 
less  unifoi-mity,  presents  the  catarrhal  characters.  There 
may  be  also  some  sclerotic  injection. 

Pustules  may  present  themselves  on  the  sclerotic  con- 


*  Torpid  form  of  scrofulous  ophthalmia. 
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jiuictiva,  and  at  tlio  margin  of  tlio  cornea,  but  the  cornea 
itisull'  may  as  yet  bo  clear,  or  it  may  be  the  seat  of  onj'x, 
or  of  pblyctenula)  or  ulceration.    The  phlyctenular  on  the  ■ 
cornea  usually  reach  a  larger  size  than  those  which  occur  : 
in  common  phlyctenular  ophthalmia — indeed,  they  mature 
into   pustules,  and  bvirsting,  leave  large  tdcers,  vdth. 
habby,  everted,  and  perhaps  red  edges,  into  which  large 
fasciculi  of  vessels  run  fi-om  the  neighbourmg  conjunctiva  - 
and  sclerotica. 

Instead  of  the  cornea  suffeiing  in  this  way,  the  con-  ■ 
junctiva  comeso  may  be  found  in  some  parts  of  its  extent 
the  seat  of  exudation — opaque,  thickened,  and  vascular. 
The  vessels  are  closely  arranged  side  by  side,  and  extend 
over  the  margin  of  the  cornea,  in  continuation  fi-om  those 
of  the  conjunctival  cu-cumcorneal  zone,  and  with  the 
opacity,  and  thickening  of  the  conjunctiva  comese,  stop : 
abruptly  [vascular  speck). 

The  pupil  is  natui-al. 

Lacrymation  is  comparatively  inconsiderable,  but  there 
is  a  marked  pui'omucous  secretion  fi'om  the  conjunctiva, 
together  with  the  increased  discharge  from  the  glands  of 
the  borders  of  the  eyehds,  above  mentioned. 

Subjective  symptoms.— Th.Qm  is  little  intolerance  of  light 
or  pain. 

Constitutional  symptoms. — There  is  no  acute  constitu- 
tional disturbance,  but  the  patients  are  in  general  out  of 
health— there  is,  perhaps,  disordered  digestion. 

One  eye  alone  may  be  affected,  but  often  both.  One  is 
usually  worse  than  the  other,  or  it  may  be,  that  whilst 
one  is  aflfected  more  in  the  manner  of  a  cataiThal  oph- 
thalmia, with  the  cornea  clear,  the  pupH  natui-al,  and  no 
intolerance,  the  other  is  affected  more  in  the  manner  of 
phlyctenular  ophthahuia— the  cornea  dini,  the  pupil  con- 
tracted, and  considerable  intolerance  of  light. 

Predisposing  c«?f.scs.— Perhaps  this  form  of  scrofulous 
ophthalmia  is  more  disposed  to  occur  in  older  subjects 
than  common  scrofulous  or  phlyctenulai-  ophthalmia- 
more  frequently  about  the  age  of  puberty.  It  may  be 
more  generally  connected  with  the  torpid  fonn  of  the 
scrofulous  constitution,  but  it  is  to  be  obsei-ved,_that  m 
the  same  person  one  eye  may  be  suffering  fi'om  this  form, 
whilst  the  other  is  suffering  fi-om  the  other.  In  females, 
distui-bed  menstruation  often  exists  in  causal  connexion 
with  the  ophthalmia. 

Excitimj  coMses.— These  are  the  same  as  the  excitmg 
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causes  of  catarrhal,  pustular,  and  pUyctenular  oplithal- 
miae.  The  iuflainmation  may  come  on  first  as  a  catarrhal 
or  pustular  ophthalmia. 

Diagnosis. — This  ophthalmia  differs  from  catarrhal  prin- 
cipally in  the  early  implication  of  the  cornea — fi-om  phlyc- 
tenular ophthalmia,  and  fi'om  parenchymatous  corneitis, 
in  the  less  degree  of  intolerance  of  light,  or  the  total 
absence  of  it,  and  in  the  greater  redness  of  the  white  of 
the  eye. 

That  foiTu  of  scrofulo-catarrhal  ophthalmia,  in  which 
there  is  opacity,  thickening,  and  vascularity  of  the  con- 
junctiva cornece  to  a  greater  or  less  extent,  and  which  is 
eometimes  called  inflammation  of  the  conjunctiva  cornece,  is 
distinguished  fi-om  those  cases  of  parenchymatous  cor- 
neitis, LQ  which  there  is,  ia  addition,  the  same  affection  of 
the  conjunctiva  corneee,  by  the  characters  above  mentioned 
(p.  199),  and  by  what  of  the  proper  substance  of  the  cor- 
nea which  may  be  still  visible  not  being  opaque  and 
I  vascular.  _  Practically,  the  distinction  between  the  two 
diseases  is  important,  as  the  affection  of  the  conjunctiva 
comeEe  in  scrofulo-catarrhal  ophthalmia  may  be  efficiently 
itreated  by  local  remedies  which  would  be  iajmious  in 
parenchymatous  comeitis. 

Course  unci  prognosis. — Pustules  having  formed  on  the 
sclerotic  conjunctiva,  a  large  superficial  abrasion  is  pro- 
duced if  the  inflammation  goes  on  unchecked. 

If  ulceration  of  the  cornea  has  taken  place,  it  may  re- 
main superficial,  and  become  covered  with  small  sarco- 
matous growths  or  real  red  gi-anulations,  or  the  ulcera- 
ition,  though  rather  indolent,  may  go  on  to  penetrate  the 
icomea,  the  result  of  which  will  be  as  above  described  (pn. 
119,  120). 

When  opacity,  thickening,  and  vasctdarity  of  the  con- 
junctiva corneas  {vascular  specks)  take  place,  they  may 
gradually  spread  from  several  points  of  the  cii-cumference 
of  the  cornea,  and  to  such  an  extent  as  to  cover  the  whole 
cornea,  forming  what  is  called  pannus. 

The  papill£8  of  the  palpebral  conjunctiva  may  become 
hypertrophied,  constituting  one  form  of  granular  con- 
junctiva. 

Besides  onyx,  hypopyon  may  occm-.  Iritis,  also,  may 
supervene,  if  the  cornea  be  much  affected;  but  there  is 
less  tendency  to  iritis  in  this  than  in  common  scrofulous 
ophthalmia.  When,  however,  internal  inflammation  does 
take  place,  there  is  perhaps  a  greater  tendency  for  it  to 
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run  into  sclorotico-clioroiditis,  though  this  is  a  rare  result 
iu  auy  case. 

Ill  consequencG  of  the  affection  of  the  glandular  sti-uc- 
tm'GS  at  the  borders  of  the  eyelids,  ophthalmia  tarsi  is 
liable  to  remain.  Small  aljscesses  at  the  roots  of  the  eye- 
lashes, and  styes  are  also  of  fre([ueut  occuiTcnce. 

This  ophthalmia  is  in  general  more  easily  cm-ed  than 
phlyctenular  ophthalmia  or  parenchj-matous  (XJineitifl, 
and  the  cure  depends  more  on  local  treatment.  General 
treatment,  however,  is  also  of  great  impoi-tance._ 

The  prognosis  in  the  com-se  of  the  disease  wiU  depend 
on  the  extent  to  which  the  cornea  is  affected.    In  cases 
in  which  there  are  vascular  specks  on  the  cornea — vascu- 
larity, thickening,  and  opacity  here  and  there  of  the 
conjunctiva  comea3,  it  may  be  prognosticated,  that  by 
a  weU-du-ected  local  stimulant  treatment,  the  eye  will  , 
be  quickly  fi-eed  from  vascirlarity,  any  superficial  ulcera-  ■ 
tion  of  the  cornea  healed,  and  the  cornea  itself  cleared,  . 
with  the  exception  of  some  spots  of  gray  opacity.    It  ; 
is  to  be  kept  iu  mind,  however,  that  relapses  are  very 
apt  to  take  place,  especially  if  the  state  of  the  palpebral 
conjunctiva  with  its  enlarged  papHlEe  has  not  been  im- 
proved. .  1  -L     1  J-l 

Ulcers,  though  large  and  deep,  m  general  heal  readily 
under  treatment,  but  of  course  leave  hucomataj  except  : 
they  be  of  the  transparent  non- vascular  kind,  which  leave 
a  facet. 

If  the  cornea  has  been  penetrated  by  the  ulceration, 
then  the  prognosis  is  unfavoui-able.    Things  wiU  turn  out  • 
as  above  mentioned  (pp.  119,  120). 

Onyx,  if  not  to  any  great  extent,  readily  disappears  as  ■ 
the  inflammation  subsides. 

Treatment — General. —  Emetics  are  not  m  this  oph- 
thalmia of  so  much  use  as  in  phlyctenular  ophthabma, 
but  the  bowels  requii-e  to  be  fi-eely  acted  on,  by  repeated 
doses  of  calomel  and  jalap.  After  this,  mercurial  chalk 
may  be  given,  in  doses  of  two  or  thi-ee  gi-ams  once  or 
twice  a  day  for  a  short  time  if  the  liver  appear  to  be 

inactive.  .  ,  •  .  a 

The  stomach  and  bowels  havmg  been  put  mto  order, 

tonics  may  be  prescribed  in  addition  to  nounshmg  diet. 
If  the  patient  be  a  female  about  the  age  of  puberty, 

attention  must  be  dii'ected  to  the  state  of  the  catamenial 

discharge.  v  j  *  t\,a 

Local  treatment.— A  few  leeches  may  be  apphed  to  me 
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eyes  to  begin  with,  or,  if  the  iialpebral  conjunctiva  bo 
much  gorged  with  blood,  it  is  to  be  scarified. 

The  nitrate  of  silver  solution  is  to  be  di'opped  into  the 
eye  once  every  second  day ;  the  bichloride  of  mercury 
eye- water  is  to  be  used  twice  a  day,  and  the  red  precipi- 
tate salve  to  the  edges  of  the  eyelids  at  bed-time.  Under 
this  ti'eatment  the  inflammation  soon  begins  to  subside, 
and  the  ulceration  which  was  perhaps  thi-eatening  to 
peneti-ate  the  cornea,  is  arrested. 

In  the  chronic  state,  into  which  this  ophthalmia  is  so  apt 
to  fall_  if  neglected  or  not  properly  ti-eated,  free  scarifica- 
tion of  the  palpebral  conjunctiva,  and  thereafter  the  direct 
application  of  some  strong  stimulant,  especially  the  strong 
red  precipitate  salve  (p.  85),  will  be  foimd  to  produce  very 
decided  results.  The  salve  is  to  be  inti'oduced  under  the 
upper  eyeUd,  and  diffused  over  the  whole  surface  of  the 
conjunctiva,  by  rubbing  with  the  point  of  the  finger  over 
the  eyelid.  _  Two  or  thi-ee  such  applications  I  have  often 
found  sirfficient  to  remove  the  most  marked  appearances 
of  the  chi-oiiic  disease,  such  as  the  vascularity  and  red 
specks  of  the  cornea,  and  the  injection  of  the  sclerotic  con- 
junctiva. 

In  the  decline  of  the  inflammation,  counter -ii-ritation 
behind  and  below  the  mastoid  process,  operates  bene- 
ficially. 


2nd. — Catarrlio-rTieumatic  ophthalmia.* 

In  this  ophthalmia,  there  is  a  combination  of  the  symp- 
toms of  catarrhal  and  rheumatic  ophthalmice,  with  a 
^eater  tendency  in  the  cornea  to  become  the  seat  of 
phlyctenula  or  abscess  and  ulcer. 

Catarrho-rheumatic  ophthalmia  is  of  much  more  fre- 
quent occurrence  than  rheumatic  ophthalmia,  but  not  so 
common  as  catarrhal.  The  comparative  fi-equency  of  the 
three  ophthalmi,©  is  usuaUy  stated  thus :— Eheumatic, 
1— Latarrho-rheumatic,  6— Catarrhal,  10. 

Objective  symptoms.~The  edges  of  the  eyelids  are  red 
and  somewhat  swoUen.  The  white  of  the  eye  red  fi-om 
both  conjimctiyal  and  sclerotic  injection.  GenerallV  the 
sclerotic  mjection  is  gi-eat-the  conjunctival  only  kd- 
cmng,  but  the  conti-aiy  is  sometimes  the  case.  There  is 
often  some  degree  of  serous  chemosis,  concealiig  the 


*  Conjunotivo-acIerotitis-Conjunctivo-solero-keratitis. 
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sclerotic  injection.    The  redness  of  the  palpebral  con- 
junctiva is  very  considoruble. 

The  disease  has  not  in  general  existed  beyond  a  tew 
days,  before  the  cornea  becomes  implicated.    The  epithe- 
lium of  the  cornea  may  bo  raised  up,  by  exudation 
underneath  it,  in  the  form  of  a  large  phlyctenula,  or  even 
blister  (p.  114),  or  the  exudation  being  into  the  proper 
substance  of  the  cornea,  and  development  mto  pus  or 
puriform  matter  taking  place,  an  onyx  or  abscess  is  the 
result  (p.  115).    By  the  bursting  of  the  phlyctenula  or 
blister,  an  ulcer  is  left,  which  may  remain  superficial  and 
cicatrize  without  opacity,  but  it  may  also  penetrate  deep 
into  the  substance  of  the  cornea— even  thi-ough  and 
through  it.    Ulceration  may  also  take  place  when  there  ■ 
is  onyx  or  abscess;  the  cornea  over  the  collection  of 
matter  ulcerates,  the  matter  is  evacuated,  and  a  large 
deep  ulcer  is  left,  wHch  may  go  on  to  penetrate  the  ■ 
cornea  thi-ough  and  thi'ough.    Instead  of  thu-s  bursting 
externaUy,  the  onyx  or  abscess  may  biirst  mto  the 
anterior  chamber,  and  give  nse  to  what  is  caUed  false  ■ 

^■^TMYTphthalmia  is  attended  by  laci-ymation  in  pro-  ■ 
portion  to  the  intolerance  of  light.    The  conjuncfaval  i 
mucous  secretion  is  increased,  but  in  general  ^ot  to  &  > 
great  degree,  rarely  to  such  a  degree  as  to  consbtute  >) 
blenorrhrea.    The  Meibomian  secretion  is  poui'ed  out  in:' 
increased  quantity,  so  that  the  eyelids  are  glued  together  : 

^The'fris"  and  pupU  are  apt  to  become  affected-the: 
colour-  of  the  iiis  changed-the  pupil  contr-acted  and  slug-  - 
gish  in  its  movements,  perhaps  hazy  from  exudation.  A 
deposit  of  matter  at  the  bottom  of  the  anterior  chamber: 
sometimes  occurs,  or  a  tnie  hypopyon. 

Subjective  symptoras.-Along  with  the  feebiig  as  if  sand 
were  L  the  eye  indicative  of  the  conjunctival  affecbon 
and  which  is  most  troublesome  m  the  morning,  theie  is^ 
the  severe  cii-cumorbital  or  temporal  P^^^/^^^f  ° . 
night,  characteristic  of  the  sclerohc  part  of  the  ophthal- 
mia, and  the  intolerance  of  light,  which  appears  to  be 
dependent  on  the  implication  of  the  cornea.  ™  ^ 

The  conjunctival  and  sclerotic  parts  of  the  affection 
may  commence  at  the  same  time,  or  the  conjunctiva  hi^. 
or  the  sclerotic  first;  in  the  one  f^e  catarrhal -m  the 
other,  rheumatic,  merging  into  catai-rho- rheumatic  oph- 
thalmia. 


CATAEEHO-EHETIMATIO  OPHTHALMIA.  209 


Constitutionnl  symptoms. — Considerable  fever,  and  de- 
rangement of  digestive  organs — pulse  generally  quick 
and  sharp — tongue  white,  and  mouth  ill-tasted — sleep 
prevented  until  towards  morning  by  the  noctm-nal  pain. 

Causes. — The  predisposing  causes  are  much  the  same  a8 
those  of  rheumatic  ophthalmia. 

The  exciting  cause  is  very  generally  cold.  The  dis- 
ease is  most  prevalent  diuing  north-easterly  winds.  A 
somewhat  sirailar  inflammation  occurs  fi'om  traumatic 
causes,  such  as  abrasion  of  the  cornea.  See  below. 
Diagnosis. — This  ophthalmia  is  distinguished : — 
From  catarrhal,  by  the  superaddition  of  cu-cumcorneal 
sclerotic  injection,  severe  implication  of  the  cornea,  and 
the  circumorbital  or  temporal  pain  (p.  161). 

Proni  rheiunatic  ophthalmia,  by  the  superaddition  of 
the  conjimctivis,  and  the  affection  of  the  cornea,  consist- 
ing in  foi-mation  of  phlyctenula  or  onyx  and  ulceration 
(p.  186). 

From  phlyctenular  ophthalmia,  by  the  age  of  the 
patient,  and  the  circumorbital  or  temporal  pain. 

From  parenchymatous  corneitis,  by  the  great  redness 
of  the  white  of  the  eye,  and  the  difference  in  the  kind  of 
affection  of  the  cornea  (p.  199). 

From  ii'itis,  by  the  absence  of  afiection  of  the  ii-is,  or  if 
present,  by  its  comparative  sbghtness,  and  by  the  pre- 
sence of  the  corneal  affection. 

Prognosis  and  course. — The  prognosis  is  good,  when 
proper  treatment  is  begun  before  the  cornea  is  much  or 
it  all  affected.  The  rheumatic  symptoms  depending 
m  the  sclerotic  part  of  the  disease  usually  decline  first, 
she  conjunctival  part  of  the  disease  receding  more 
slowly. 

When  the  cornea  is  affected  with  ulcer  or  onyx,  the 
prognosis  is  doubtful  until  a  check  has  been  put  to  the 
aiflammation.  According  to  the  state  in  which  the 
iomea  is,  so  will  be  the  prognosis,  both  as  regai'ds  how 
soon  recovery  of  the  eye  is  hkely  to  take  place,  and  to 
srhat  extent  the  recovery  may  be  :  opacities  of  the  cornea 
synechia  anterior,  or  partial  staphyloma,  are  liable  to  be 
■:eft. 

Treatme7it.— This  comprises  first  the  general  treatment 
or  rheumatic  ophthalmia:— Calomel  (gr.  iij.),  extract  of 
olchicum  (gi-.  1.),  and  Dover's  powder  (gr.  x  )  at  bed 
ime,  with  black  clraught  next  morning.    After  that, 
'ills  of  calomel  (gr.  j.),  and  Dover's  powder  (gi-.  ijft.),  two 

p 
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or  throe  times  a  day.    Locally,  waim  fomentations,  mtla. 
■water  or  Lelladouna  or  atropia  lotion. 

Subsequently  wlien,  as  is  usually  the  case,  the  inflam- 
mation is  by  tliis  treatment  checked,  the  local  treatment 
for  catarrhal  ophthalmia  may  be  had  recoui'se  to,  viz.  :— 
the  nitrate  of  silver  drops  (gr.  iv.— 3,] .)  at  intei-vals  of  two  or 
thi'ee  days,— the  bichloride  of  morcui-y  lotion  to  bathe  the 
eye  with  thi-ee  times  a  day,  and  weak  red  precipitate 
salve  to  anoint  the  edges  of  the  eyelids  with  at  bed-time. 

The  bowels  being  fi'ee,  cruchona-bark  and  bicarbo- 
nate of  soda  (aa  gr.  v.  or  gr.  x.),  or  two  gi'ains  of  quina, 
thi-ee  times  a  day,  may  be  now  presciibcd  with  advan- 
tage, and  counter-iiTitation  behind  the  ear. 

In  old  and  weakly  persons,  especially  if  the  inflamma- 
tion has  ah'eady  existed  for  some  two  or  thi-ee  weeks 
before  consultation,  it  is  often  necessary  to  commence 
this  tonic  treatment  at  once.  A  dose  of  calomel,  and  ; 
Dover's  powder  at  bed-time,  and  black  di-aught  next 
morning,  only  being  premised. 

Often  evacuation  of  the  aqueous  humom-  is  usetul  m 
"■iving  a  first  check  to  the  inflammation,  when  the  above 
treatment  has  failed  in  doing  so ;  and  it  is  especially  bene- 
ficial when  an  ulcer  threatens  to  penetrate  the  cornea. 
If  it  is  the  middle  of  the  cornea  which  is  threatened 
with  penetration,  the  pupil  should  be  kept  dilated  by 
beUadonna,  as  above  directed  in  phlyctenular  ophthahma 
(p.  196). 


Order  II. — ophthalmia  imERifA  AimiRioE. 

As  genera  of  this  order,  aquo-capaidiiis,  iritis,  and  hjh- 
Ziiis,  have  been  above  admitted  (p.  155).  _ 

In  aquo-capsulitis,  the  inflammation  mvolves  not  only 
the  membrane  of  Descemet,  but  also  the  anterior  surface 
of  the  iiis.  In  kyklitis,  the  seat  of  tlie  inflammatory 
congestion  is  in  the  ciHaiy  body  and  processes,  whilst 
that  of  the  exudation  is  not  only  the  anterior  wall  ot 
the  capsule  of  the  lens,  but  also  the  uvea.  _        ^  ,  , 

Seeing  thus,  that  in  both  aquo-capsulitis,  and  kyklitis, 
the  ii-is  is  superficiaUy  afi'ected,  some  authors  admit  mtis 
as  the  only  genus  of  ophthabnia  mtema  anterior,  and  now 
aquo-capsulitis  and  kykHtis  as  species  of  mtis,  under 
the  names  of  iritis  serosa  anterior  and  tritis  serosa  pos- 
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tmor ;  the  species  of  iiitis  ra  which  the  whole  substance 
of  the  iris  is  involved,  being  named  iritis  ixirenchyma- 
tosa. 

Ii'itis  serosa,  however,  does  not  comprehend  all  the 
cases  which  may  be  referred  to  the  head  of  aquo-capsu- 
litis  and  kyklitis ;  whilst  there  are,  on  the  other  hand, 
cases  of  iiitis  serosa  which  cannot  be  considered  as  coming 
under  the  head  of  aquo-capsulitis  or  kyklitis,  but  which 
properly  come  imder  the  head  of  iiitis  only,  especially  as 
they  are  disposed  to  pass  into  iiitis  parenchymatosa. 

Ophthalmia  interna  anterior  may  be  acute  or  chi'onic. 
In  the  latter  case,  it  is  to  be  distuiguished  into  that  which 
has  supervened  on  acute  uiflammation,  and  that  which 
has  had  a  chi-onic  character  from  the  first. 

Ophthalmia  interna  anterior,  ra  some  one  of  its  forms, 
I  may  occm-  as  a  primary  affection ;  but  it  may  become 
I  more  or  less  complicated  with  some  degree  of  external  or 
I  posterior  internal  ophthalmia,  by  extension  of  inflam- 
mation  to  the  external  or  posterior  tunics.    On  the  other 
hand,  it  may  arise  secondarily  by  extension  of  inflam- 
mation fi'om  the  external  or  posterior  tunics. 

To  determine  how  the  case  stands  in  these  respects,  is 
an  important  point  in  the  diagnosis,  as  both  prognosis 
and  treatment  are  much  influenced  by  it. 

Again,  the  different  forms  of  anterior  internal  oph- 
thalmia may  occur-  as  primary  affections,  or  arise  second- 
.  arily  as  extensions  from  each  other.    Indeed,  it  seldom 
;  happens  but  that  one  form  is  more  or  less  complicated 
.  with  some  degree  of  another. 

As  the  uis  is  always  involved,  either  primarily  and 
prmcipally,  or  secondarily  and  to  a  greater  or  less  degree, 
and  as  the  afi'ection  of  it  constitutes  the  point  on  which 
the  treatment  especiaUy  hinges,  the  general  observations 
which  remam  to  be  made  on  ophthalmia  interna  anterior 
have  reference  to  iiitis. 

The  objective  characters  of  iritis  in  general  have  been 
above  pomted  out  (p.  121,  et  seq.). 

Of  the  subjective  symptoms,  the  kinds  of  pain  have  been 
also  referred  to  (p.  131).  Here  it  is  farther  to  be  re- 
marked, that  the  pam  of  rheumatic  character  around  the 
orbit,  m  the  temples,  &c.,  though  usuaUy  severe  and 
3onsiderable,  IS  sometimes  absent.  The  same  may  be 
3aid  of  the  intolerance  of  light.  As  to  the  distui-bance  of 
nsion,  it  is  m  proportion  to  the  obstruction  of  the  pupil 
xnless  the  posterior  segment  of  the  eyebaU  be  at  the 
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Hamo  time  involved,  when,  with  photopsy,  &c.,  tlie  sight 
]uay  be  much  impaired. 

ConsHtutional  sv/'/nji^ioms. —Sometimes  there  is  smait 
inaamuiatory  fever,— souiotimos,  however,  little  or  no 
constitutional  distiu'bance. 

(7„„,ses —Scrofula,  rheumatism,  gonorrhoea,  syphilis, 
gout,  &c.,  act  as  prodisposmg,  modifjdng,  or  even  excitmg 
causes  of  iiitis.  The  disease  is  most  fiequent  m  adult 
age,  loss  so  before  puberty  and  in  old  age.  In  mfants,  it 
is  a  manifestation  of  hereditai-y  syphilis— in  young  per- 
sons, it  is  sometimes  also  owing  to  a  congemtal  sn^Mitic 
taint,  or  is  coimected  with  the  scrofulous  diathesis— in 
adults  it  arises  from  rheumatism— common  or  gonorrhceal 

 or  from  syphilis— in  old  persons  it  is  connected  with 

gout.  Males  are  more  fi-equently  the  subjects  of  uitifl 
than  females.  The  left  eye,  it  is  said,  is  more  prone  to 
be  affected— when  the  cause,  of  coui-se,  is  of  a  general 
natui-e— than  the  right,  and  when  both  are  affected,  it 
usually  suffers  more.  v    •  i 

Occasional  cattses.— Injuries,  chemical  or  mechamcal. 
Over-exertion  of  the  eyes  may  act  both  as  a  predisposmg 
and  exciting  cause;  also  exposure  of  them  to  too 
strong  Hght  and  heat.  Exposui-e  to  cold  is  a  common 
exciting  cause.  Iritis  is  apt  to  be  occasioned  by  the 
spread  of  inflammation  fi-om  other  paiis  of  the  eye— to 
supervene  on  external  ophthahnia,  or  on  postenor  in- 
ternal ophthahnia.  One  eye  being  affected,  the  opposite 
usuaUy  becomes  affected  also— and  this  even  in  traumatic 

^'^^m'agnosis.— In.  the  diagnosis  of  iiitis,  attention  is  to  be 
paid  principaUy  to  the  changes  in  the  condition  of  the 
iiis  and  pupil  (p.  121,  et  seq.).  The  external  redness, 
pain,  &c.,  are  not  at  aU  pathognomic,  masmuch  as  the 
same  may  occur  in  other  ophthabniae,  such  as  rheumatic, 
catarrho-rheumatic,  &c.  In  these  ophthahnia?,  however, 
as  also  in  choroiditis,  retinitis,  &c.,  an  extension  ot 
inflammation  to  the  ii-is  is  prone  to  take  place.  Whea 
there  is  dilated  pupil,  it  wiU  probably  be  found  that  the 
iritis  has  arisen  by  extension  of  mflammation  ti-om  the 

^°There  ^I^ertain  cases  commonly  described  as  chronic 
iiitis,  in  which  the  disease  proceeds  to  dimmutiou  or  de- 
stmction  of  vision  of  one  eye  so  insidiously,  that  the 
patient  perhaps  becomes  aware  of  his  malady  only  by 
accidentally  discovering  the  defect  of  vision.    Un  ex- 
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amination,  the  iiis  is  found  more  or  loss  altered  in 
stracture,  and  its  pupillary  margin  adherent  by  bands  of 
lymph  to  the  capsule  of  the  lens,  which  is  perhaps  the 
seat  of  some  opacity,  or  even  vascularity,  but  the  pupil 
is  dilated  and  may  not  be  much,  if  at  all,  obsti'ucted  with 
lymph.  The  defect  of  vision,  therefore,  is  not  owing  to 
the  ii-itis,  but  is  the  result  of  chi'onic  inflammation  of 
the  posterior  segment  of  the  eyeball,  on  which  the 
affection  of  the  iris  has  supervened.  Such  cases,  there- 
fore, properly  come  under  the  head  of  ophtliahnia  interna 
'posterior.  The  other  eye  is  liable,  sooner  or  later,  to 
become  affected. 

Prognosis. — The  great  danger  of  iritis  is,  that  it  may 
leave  the  pupil  obstructed  with  lymph,  contracted,  or 
actually  closed,  or  the  anterior  capsule  of  the  lens  opaque. 
Sometimes  lenticular  opacity  supervenes.    Another  dan- 

I  ger  of  Li-itis  is,  that  the  inflammation  is  apt  to  spread 
to  the  deeper  parts  of  the  eye,  the  ultimate  resiilt  of 
which  may  be  more  or  less  complete  disorganiiiation  of 
the  rgan — such  as  atrophy,  dissolution  of  the  vitreous 
body,  hydrophthakaus,  staphyloma  scleroticse,  &c.,  with 

1  loss  of  vision. 

Treatment. — The  chief  indication  is  to  arrest  the  inflam- 
mation ;  in  other  words,  to  remove  the  inllammatoiy 
congestion  as  quickly  as  possible.  It  is  by  this  only  that 
a  stop  can  be  put  to  the  exudation,  and  the  condition 
established  for  the  absorption  of  what  matter  has  been 
;exuded.  _  It  is  by  this,  also,  that  the  pain  is  most  quickly 
and  decidedly  relieved.  Bleeding  and  mercuiialization 
are  the  principal  means  by  which  this  indication  is  in 
^  general  most  effectually  fulfilled.  In  some  cases,  how- 
ever, as  when  the  patient  has  had  repeated  relapses,  and 
has  been  exhausted  by  the  treatment,  they  are  either  not 
admissible,  or  a  modification  requii-es  to  be  made  in  their 
employment.  OQ  of  turpentine  is  sometimes  of  great 
use  in  such  cases. 

Ajiother  indication  is,  to  guard  the  pupil  from  being 
contracted  or  closed  by  the  exuded  Ijrmph.  This  is 
sought  to  be  accomplished  by  keeping  it,  throughout  the 
disease,  under  the  influence  of  belladonna. 

The  treatment  in  chi-onic  u-itis  consists  chiefly  in  tonics 
and  alteratives,  such  as  bark  and  soda ;— bichloride  of 
mercury,  in  doses  of  from  one-thirtieth  to  one-sixteenth 
or  one-eighth  of  a  gi-ain  thi'ee  times  a  day,  with  bark  and 
sarsaparilla ;— or  arseniate  of  potass,  in  doses  of  one- 
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thirtietli  of  a  grain,  tkree  times  a  day ;  counter-initatiori 
being  at  the  same  time  used. 

Iiidootomy  has  of  late  been  sometimes  advantageously 
performed  in  certain  cases  of  chi-onic  anterior  internal 
ophthalmia  with  exteuHive  adhesion  of  the  pupillary 
margin  of  the  u-is  to  the  capsule  of  the  lens.  Here  we 
can  understand  that  one  effect  of  the  operation  is  to  esta- 
blish a  freer  communication  between  the  anterior  and 
posterior  chambers  of  the  aqueous  humour  (p.  151). 


Genus  I. — aqtto-capstilitis.* 

Aquo-capsulitii. 

In  the  disease  to  which  this  name  has  been  given,  the 
inflammation  involves  the  membrane  of  Descemet  on  the 
one  hand,  and  the  anterior  surface  of  the  iris  on  the  other 
—sometimes  the  one,  sometimes  the  other  being  the  part 
first  or  most  affected— sometimes  both  at  the  same  time, 
and  equally.  The  disease  occui-s  either  in  an  acute  or 
chronic  fonn. 

The  external  redness,  which  is  slight,  is  owmg  prm- 
cipally  to  sclerotic  circumcorneal,  with  more  or  less  scat- 
tered conjunctival  injection.  Between  the  redness  and 
the  margin  of  the  cornea,  there  sometimes  intervenes  the 
narrow  bluish-white  ring,  usually  called  the  arthritic  ring 
(pp.  22,  23). 

The  affection  of  the  membrane  of  Descemet  is  mani- 
fested by  deep-seated  dimness,  interspersed  with  grayish 
or  yellowish- white  specks,  from  the  size  of  a  pm's  head  to 
microscopical  minuteness,  of  the  cornea,  produced,  as 
above  mentioned  (p.  116),  by  exudation  between  the 
proper  substance  of  the  cornea,  and  the  membrane  ot 
Descemet.  There  are  no  vessels  in  this  situation,  and  il 
subsequently  vessels  make  their  appearance,  they  are  oi 

new  formation.  .„,,„.  i.    --l  i 

The  affection  of  the  iiis  is  manifested  first  by  the  usiM 
loss  of  brilliancy  and  change  of  colour,  by  conti-action  tmd 
sluggishness,  or  immobility  of  the  pupil,  and  by  e^da- 
tion  of  lymph  into  the  pupil,  and  on  the  surface  of  the 

*  Inflammation  of  the  membrane  of  the  anterior  chamber  of  the 
aqueous  humour— Keratitis  serosa— Iritis  serosa  anterior— Kerato- 
iritis. 
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iris,  wliere  subsequently  new  vessels  may  make  their 
appearance. 

Along  with  these  changes  in  the  membrane  of  Descemet 
and  ii-is,  there  is  increased  accumulation  of  aqueous  hu- 
mour, causing  abnormal  distension,  if  not  prominence,  of 
the  cornea — an  effect  of  which  distension  is  dimness  or 
suffusion  of  the  corneal  substance,  superadded  to  the  mot- 
tled opacity  from  exudation  between  it  and  the  membrane 
of  Descemet. 

When  the  opacity  of  the  cornea  is  not  so  great  as  to 
conceal  the  parts  behind,  flakes  of  lymph  may  be  observed 
in  the  aqueous  humour.    Sometimes  there  is  hypopyon. 

Subjective  symptoms. — A  feeling  of  distension  and  ful- 
ness iu  the  eyeball,  •nath  a  dull  aching  pain  in  the  fore- 
head, sometimes  extending  to  the  occiput,  distresses  the 
patient.  In  acute  cases,  cii-cumorbital  or  temporal  pain 
occurs  in  noctui-nal  paroxysms,  as  ia  rheumatic  oph- 
thalmia and  uitis. 

Intolerance  of  light  and  laciymation  exist,  but  not  to  a 
great  degree. 

Vision  is  distui'bed  in  proportion  to  the  degree  of  opacity 
from  exudation  into  the  pupil,  and  between  the  substance 
of  the  cornea  and  membrane  of  Descemet. 

Constitutional  symptoms. — In  acute  cases  there  is  some 
febrile  distui'bance. 

Causes.  — •  The  scrofulous  constitution,  or  other  dis- 
ordered state  of  health  which  usually  exists,  and  espe- 
cially a  congenital  syphilitic  taiut,  belong  to  the  head  of 
predisposing  causes. 

The  disease  is  sometimes  excited  by  chemical  injury. 
In  the  disordered  state  of  health  just  aUuded  to,  such 
causes  as  over-exertion  of  the  eyes,  and  suppressed  per- 
spiration, have  been  found  to  excite  the  disease.  It  most 
usually  occui's  in  persons  below  middle  age. 

Diagnosis. — Aquo-capsuHtis  requires  to  be  distinguished 
from  common  corneitis  on  the  one  hand,  and  from  com- 
mon ii-itis  on  the  other.  From  common  corneitis,  it  is 
distinguished  by  the  deep  situation,  and  the  peculiar 
mottled  appearance  of  the  opacity  of  the  cornea  ;  and  the 
presence  of  this  opacity,  in  addition  to  the  changes  in  the 
iris,  distinguishes  the  disease  from  simple  uitis. 

Prognosis. — The  disease,  especially  the  chronic  fonn  of 
it,  is  sometimes  obstinate.    Eelapses  are  liable  to  occur. 

Treatment. — This  should  be  much  the  same  as  is  above 
recommended  for  parenchymatous  corneitis,  with  the 
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addition  of  a  more  decided  use  of  mercury  for  tlie  accom- 
panying iritis.  The  treatment  may  ho  commenced  with 
an  emoto-cathai-tic  (p.  162),  after  whicli  mercuiy  should  be 
given,  so  as  to  affect  the  gums  slightly.  Quinine  may  be 
administered  at  the  same  time,  or  afterwards,  according 
to  circumstances. 

Tiu'pentine  is  sometimes  efficacious,  as  above  mentioned, 
in  corneitis  (p.  2G0). 

If  the  inflammation  does  not  begin  quickly  to  subside, 
the  operation  of  evacuating  the  aqueous  humoui-  (p.  149) 
should  be  had  recourse  to.  It  was  in  this  disease  that 
Mr.  Wardrop  fii'st  recommended  jjarucentesis  cornea:.  j 

Counter-ii-ritation  is  of  great  use  in  the  decKne  of  the 
disease.  _     _  i 

As  a  fomentation,  and  to  keep  the  pupil  dilated,  ths 
belladonna  or  atropia  lotion  (p.  80)  may  be  prescribed. 

No  irritating  di'op  or  salve  is  admissible. 

J 

Genus  II. — iritis.  \ 

The  species  or  varieties  of  iritis  to  be  considered  here, 
are  such  cases  as  are  primary,  or  at  most  occur  only  as 
extensions  fi-om  the  external  tunics.  Those  cases  of  iritis 
which  occur  as  extensions  of  posterior  internal  inflamma- 
tion, wiU  be  considered  imder  the  head  of  ophthabnia 
interna  posterior. 

The  varieties  of  primary  iritis  are — scrofulous,  rheu- 
matic, syphilitic,  and  arthritic,  the  two  fonner  coming 
under  the  head  of  iritis  serosa,  the  two  latter  under  that 
of  iritis  par enclujmatosa.  In  many  cases,  certain  of  these 
varieties  of  iritis  are  variously  mixed  up  or  complicated 
with  each  other — a  circumstance  which  requii-es  to  be 
taken  into  consideration  in  forming  a  diagnosis,  deliver- 
ing a  prognosis,  and  planning  the  treatment. 

1st. — Scrofulous  iritis.* 

In  phlyctenular  ophthalmia,  the  inflammation,  as  above 
mentioned  (p.  194),  is  liable  to  extend  to  the  anterior 
sui-face  and  pupiUaiy  cii'cle  of  the  iiis.  In  some  cases, 
the  iiis  appears  to  be  primarily  affected.  These  are  the 
cases  spoken  of  as  cases  of  scrofulous  u-itis. 


*  Ophthalmia  scrofulosa  interna  anterior. 
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In  addition  to  the  treatment  above  indicated  for  tlie 
pUyctenular  ophtlialmia,  it  is  necessary  to  give  morcury 
so  as  to  affect  the  gums,  with  the  precautious  which  the 
constitution  of  the  patient  requires ;  or,  instead  of  mer- 
cuiy,  oil  of  tui'pentine  with  or  without  cod-liver  oil,  as 
above  indicated,  may  be  tried.  The  pupH  should  be  kept 
under  the  influence  of  belladonna.  _  _  . 

In  parenchymatous  corneitis,  we  have  seen  that  iritis 
often  supervenes  (p.  198).  For  this,  whether  connected 
with  a  congenital  syphihtic  taint  or  not,  the  treatment 
just  indicated  is  also  applicable. 

To  chronic  iritis  in  connexion  with  chronic  corneitis, 
chronic  inflammation  of  the  posterior  tunics  is  sometimes 
superadded.  A  tonic  and  alterative  treatment  is  indicated 
in  such  cases.  Ai-senical  solution  in  three  minim  doses, 
two  or  thi-ee  times  a  day,  with  or  without  iron,  is  particu- 
larly beneficial. 


2nd. — Rheumatic  iritis. 

In  rheumatic  and  catan-ho-rheumatic  ophthalmise,  it 
has  been  above  seen  (pp.  185,  208),  that  the  iris  is  liable 
to  be  somewhat  involved  in  the  inflammation.  When  in 
an  ophthalmia  occuiTUig  under  the  same  circumstances 
as  rheumatic  or  catan-ho-rheumatic  ophthalmia  usually 
does,  the  iris  is  the  principal  seat  of  the  inflammation,  the 
case  is  conventionally  said  to  be  one  of  rheumatic  iritis — 
and  this  whether  the  patient  has  been  subject  to  rheu- 
matism in  any  other  part  of  the  body  or  not. 

Eheumatic  iiitis  constitutes  what  is  called  an  iritis 
serosa  antei-ior,  as  the  inflammation  principally  affects  the 
anterior  surface  of  the  iris.  It  may,  however,  also  ex- 
tend to  the  proper  substance  of  the  membrane. 

Symptoms  at  the  commencement. — Slight  superficial  pain 
of  the  eye,  with  increased  sensibility  to  light  and  lacry- 
mation,  first  attract  the  attention  of  the  i^atient.  On 
examination,  the  white  of  the  eye  may  be  found  but 
slightly  red,  and  this  principally  from  scattered  conjunc- 
tival vessels.  No  change  may  be  perceptible  in  the  iris, 
except,  perhaps,  that  it  is  dull  looking,  and  its  pupillaiy 
margin  not  so  sharply  defined  as  natural.  As  regards  the 
pupil,  its  motions  maj'^  be  as  yet  unimpeded. 

Sclerotic  cii-cumcomeal  zonular  injection  now  becoimn» 
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well  marked,  the  appearance  of  the  iris  changes — first  in 
its  lessor  cii'cle,  which  is  reddish  and  swollen — the  pupil 
becomes  dim,  conti'actod,  and  sluggish,  the  pain  in  the 
eryo  increases,  and  after  a  nocturnal  paroxysm  of  cir- 
eumorbital  or  temporal  pain,  exudation  of  IjTnph  is  dis- 
covered to  have  taken  i^lace.  The  disease  is  thus  fully 
fonned. 

Symptoms  in  the  fully-formed  state. — Ohjedive  symptoms. 
— As  has  been  above  more  particularly  described  (p.  121, 
et  seq.),  the  white  of  the  eye  is  red  from  sclerotic  cii-cum- 
corneal,  and  more  or  less  conjunctival,  injection.  The 
colom*  of  the  ii'is,  if  naturally  blue,  is  now  gi-een,  if 
natui-ally  hazel,  reddish-brown.  Exuded  lymph  is  seen 
in  the  now  fixed  and  distorted  pupil,  and  sometimes  in 
flakes  suspended  in  the  aqueous  humour. 

Besides  these  changes,  the  cornea  is  distended  from  in- 
crease in  the  quantity  of  aqueous  humour  (p.  122) ;  it  is 
more  or  less  dim  ;  and  if  the  inflammation  has  involved 
the  membrane  of  Descemet,  the  deep  prmctifonn  opacities, 
indicative  of  this,  are  presented. 

The  palpebral  conjunctiva  is  injected,  and  the  eyelids 
towards  their  tarsal  borders  are  somewhat  red  and 
swollen. 

Suijedive  symptoms. — Besides  the  nocturnal  paroxysms 
of  cii'cumorbital  or  temporal  rheumatic  pain,  such  as 
occur  in  rheumatic  or  catarrho-rheumatic  ophthalmia, 
there  may  be  a  painful  feeling  of  distension  in  the  eye- 
ball, and  a  dull  pain  extending  from  the  forehead  to  the 
occiput. 

There  is  much  intolerance  of  light,  accompanied  by 
lacrymation. 

Vision  is  very  considerably  disturbed. 

Constitutional  symptoms. —■'Eheumatic  ii-itis,  Uke  rheu- 
matic ophthalmia,  is  attended  by  inflammatoiy  fever, 
manifested  by  the  usual  symptoms  of  full  sti-ong  pulse, 
white  and  dry  tongue,  costiveness,  thii-st,  loss  of  appetite, 
and  sleeplessness.  The  want  of  sleep  is  in  pai-t  due  to 
the  severity  of  the  nocturnal  pain. 

The  causes,  predisposing  and  exciting,  of  rhetimatic 
iritis,  are  the  same  as  those  of  rheumatic  ophthalmia 
(p.  186).  Eheumatic  ii'itis,  along  with  rheumatic  in- 
flammation of  the  joints,  sometimes  occurs,  as  a  conse- 
quence of  gonon-hoea.  (See  gonorrha'al  rheumatic  iritis.) 
A  similar  ii-itis  is  apt  to  occiu-  diuing  or  after  the  use  of 
mercury,  the  mercury  rendering  the  system  more  suscep- 
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title  to  the  action  of  cold.  The  iritis  having  once  oc- 
ciu-red,  leaves  a  predisposition  to  subsequent  attacks. 

One  ej^e  only,  or  both,  may  be  affected.  In  the  latter 
case  the  iaflamniation  is  usually  more  severe  in  the  one 
than  in  the  other. 

Diagnosis.— The  diagnosis  of  the  disease,  ra  its  fully 
formed  state,  as  an  iritis,  being  made  (p.  212),  its  rheu- 
matic natiu-e  is  deteiimned,  as  above  said,  principally  by 
the  cu'cumstances  under  which  the  attack  has  come  on, 
taken  in  conjunction  with  the  character  of  the  symiDtoms. 

Prognosis. — The  prognosis  is  in  general  good  if  the 
disease  is  taken  in  time,  before  much  exudation  has 
occui-red,  and  properly  treated.  In  this  case  it  may  be 
crured  in  thi-ee  or  four  weeks.  A  tendency  to  relapse, 
however,  remains ;  but  this  is  less,  the  more  rapidly  and 
effectually  the  inflammation  has  been  subdued. 

Left  to  itself,  or  improperly  treated,  the  inflammation 
may  faU.  into  a  chronic  state,  or  it  may  eventually  sub- 
side, but  perhaps  not  until  by  exudation  of  lymph  the 
pupO.  is  obstmcted  or  actually  closed,  or  the  anterior 
capsule  opaque,  and  the  eye  is  rendered  more  or  less 
completely  uifit  for  vision.  The  progress  of  the  healing 
process  of  iritis,  in  general,  as  described  in  p.  123,  is  quite 
applicable  to  rheumatic  iritis. 

Treatment. — After  bloodletting,  if  such  should  be  thought 
necessary,  three  or  four  grains  of  calomel,  and  ten  or 
fifteen  graias  of  Dover's  powder,  are  to  be  given  at  bed- 
time, and  next  morning  an  aperient  di-aught.  The 
calomel  and  Dover's  powder  are  then  to  be  continued  in 
smaller  doses  (gr.  j. — gr.  ijft.)  eveiy  four  hours,  until  the 
gums  are  sore, — or  the  calomel  and  Dover's  powder  night 
and  morning  only,  with  oil  of  turpentine  in  half-dram 
doses  forenoon  and  afternoon. 

If,  under  this  treatment,  the  inflammation  does  not 
show  indications  of  subsiding,  leeches  may  be  applied, 
after  which,  probably,  an  evident  diminution  of  the 
severity  of  the  disease  will  take  place. 

Low  diet  is  to  be  enjoined,  and  the  bowels  kept  open 
with  black  draught,  or  an  emeto-cathartic.  Eest  and 
quiet,  and  protection  of  the  eyes  from  strong  light,  are 
important  parts  of  the  treatment. 

The  eye  may  be  occasionally  bathed  with  the  belladonna 
or  atropia  lotion,  after  which  it  is  to  be  carefully  dried, 
and  covered  lightly. 

To  assist  in  warcUng  off  nocturnal  pain,  inunction  over 
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the  pained  part  is  to  be  made  witli  mercurial  ointment 
and  belladonna,  opium,  tinctui'e  of  tobacco,  &c.,  as  above 
indicated  for  rboumatic  oplithaluiia. 

When  the  infiaimnatiou  begins  to  yield,  counter-irri- 
tation repeated  occasionally  will  promote  the  ciu'e. 

The  violence  of  the  disease  subsiding,  absoi-ption  of 
exuded  matter  commences.  After  this,  improved  diet, 
and  bark  or  quinine,  may  be  ordered. 

When  cii'cumstances  forbid  the  use  or  longer  continu- 
ance of  mercmy,  tmi^entine  alone,  as  above  i-ecommended, 
may  be  tried  as  a  substitute,  in  doses  of  3ft  •  to  3j.>  thi-eo 
times  a  day. 

In  a  case  of  rheumatic  iritis,  treated  by  venesection 
and  mercurialization,  in  which  after  convalescence  a 
relapse  took  place,  forty  drops  of  tui-pentine  were  ordered 
thi'ee  times  a  day.  The  report,  the  second  daj-  after,  was 
as  follows : — Has  taken  five  doses  of  tm-pentine.  The 
eye  is  to-day  very  much  better.  States  the  improvement 
began  yesterday.  The  action  of  the  mercmy  on  the 
mouth  had  become  very  much  diminished,  but  since 
taking  the  tuiiJentine  the  patient  finds  the  mouth  rather 
severely  affected  again. 

3rd. — Gcmorrhoeal  rheumatic  iritis. 

Men,  rarely  women,  who  have  suffered  fi-om  gonor- 
rhoea often  remain  subject  to  severe  attacks  of  rhermia- 
tism,  one  of  the  manifestations  of  which  is  iritis.  This 
disease  of  the  eyes  is  very  Liable  to  relapse,  and  by  neglect 
or  mismanagement  often  ends  in  much  impaired  or  lost 
sight. 

Gronorrhoeal  rheumatic  iritis  is  characterised  by  similar 
but  usuaUy  more  severe  symptoms  than  ordinary  rheu- 
matic iritis — the  inflammatory  congestion  and  pain  beiog 
greater,  and  the  exudation  of  lymph  rato  the  pupil  more 
copious.  But  the  most  disti-essing  feature  of  the  com- 
plaint, perhaps,  is  its  gi-eat  tendency  to  relapse,  especially 
if  it  has  not  been  efficiently  ti-eated  in  the  fii'st  instance. 

Gonorrhoeal  rheumatic  uitis  usuaUy  occurs  fii'st  after 
the  discharge  fi'om  the  rrrethra  has  ceased.  It  may  pre- 
cede, accompany,  or  follow  rheumatic  inflammation  of 
the  joints.  Sometimes  the  iritis  and  the  synovitis  alter- 
nate. Sometimes  the  uitis  is  the  sole  manifestation  of 
gonorrhoeal  rheumatism,  and  may  not  come  on  until  a 
considerable  time  after  the  attack  of  gonon-hoea. 
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Treatment. — The  plan  of  treatment  above  laid  down  for 
ordinary  rheimiatic  iiitis,  is  applicable  for  gonorrhoeal 
ii-itis.  "li-idectomy  has  been  sometimes  had  recourse  to, 
in  the  hope  of  warding  o£f  the  relapses  of  gonorrhoeal 
rheumatic  iritis  to  which  some  persons  are  so  pamfully 
subject.  Ii'idectomy,  however,  may  not  secure  the  eyes 
against  even  a  first  attack  of  gonorrhoeal  rheumatic  iiitis, 
as  was  shown  in  the  following  case : — 

Some  years  ago  I  had  a  man  under  my  care  in  the 
hospital  with  gonorrhoeal  ophthalmia  affecting  both  eyes. 
"When  I  fii'st  saw  him,  there  was  considerable  chemosis, 
and  both  conie£B  had  become  opaque.  Fortunately,  they 
were  saved  fi-om  destruction.  But  after  the  subsidence 
of  the  inflammation,  though  clearing  of  the  cornese  took 
place  to  a  very  gi'eat  extent  at  the  circumference,  opacity 
still  lingered  in  the  centre  so  as  to  obstruct  the  sight 
completely.  I  therefore  perfoi-med  the  operation  for  arti- 
ficial pupil  by  lateral  excision  on  both  eyes.  The  irides 
were  at  this  time  quite  sound. 

The  man  gained  pretty  useful  sight,  and  went  on  well 
for  some  two  or  three  years,  when  he  had  an  attack  of 
general  gonorrhoeal  rheumatism,  in  the  course  of  whieh 
the  eyes  became  affected  with  very  severe  and  stubborn 
iritis.  The  condition  of  one  eye  in  particular  remained 
after  this  very  much  deteriorated. 

If  iridectomy  thus  does  not  secure  against  a  first 
attack  of  iritis,  it  is  not  likely  to  secure  the  sufferer 
against  a  relapse.  It  has,  however,  the  effect  of  saving 
the  eye  fi'om  the  closed  or  obstructed  pupil,  which  is  so 
liable  to  result  from  repeated  attacks,  and  may,  therefore, 
often  be  advantageously  performed  (p.  151,  et  seq.). 

It  is  to  be  remarked,  that  if  ii-idectomy  be  performed 
while  the  iris  is  still  in  a  state  of  acute  adhesive  in- 
flammation, the  cut  edges  not  becoming  much  retracted 
from  each  other  are  liable  to  be  reunited  by  the  lymph 
poured  out  from  them.  Matters  are  thus  rendered  worse 
than  before. 

The  earlier  and  more  completely  the  first  attack  has 
been  subdued,  the  less  liability  there  is  to  relapses. 

Prevention  of  relapse. — A  person  who  has  once  suffered 
an  attack  of  iritis  should  carefully  guard  against  sudden 
transitions  fi-om  heat  to  cold,  violent  exertion,  late  hours, 
much  reading  and  wi-iting,  and,  at  the  same  time,  attend 
strictly  to  his  diet.  Sea-bathing  is  sometimes  useful  in 
strengthening  the  system  against  the  susceptibility.  When 
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a  person  has  become  a  martyr  to  relapses,  residence  in  a 
southern  climate  dming  two  or  three  succest-ive  ^vinte^8 
may  be  the  means  of  saving  liim  fiom  his  di-eaded  attack, 
and  of  breaking  up  the  tendency. 


4th. — Syphilitic  iritis. 

Internal  inflammation  of  the  eye  is  one  of  the  manifes- 
tations of  constitutional  syiDhilis,  presenting  itself  usually 
as  a  late  secondary  or  as  a  transition  sjTnptom. 

Iritis  involving  the  whole  substance  of  the  iiis  { parent 
chymatous  iritis),  is  the  most  common  fonn  of  sj-phihtic 
internal  ophthalmia,  but  the  inflammation  is  very  liable 
to  sjjread  to  the  posterior  tunics  of  the  eye.  Sometimes, 
as  we  shall  see,  the  posteiior  tunics  are  the  parts  first 
and  chiefly  affected,  the  iiis  only  becoming  impHcated 
secondarily. 

Objective  symptoms. — In  the  fully  formed  state  of  syphi- 
litic uitis,  there  is  well-marked  external  redness,  not  only 
from  the  usual  sclerotic  crrcumcomeal  injection,  which 
is  great,  but  sometimes  also  fi'om  considerable  conjunc- 
tival injection — the  brick-red  colour-  of  which  may  ob- 
scm-e  the  rose  tint  of  the  sclerotic  injection.  Through 
the  dim  and  muddy-looking  cornea,  and  aqueous  hu- 
mour-, the  iiis  is  seen  dull,  and  changed  in  colour,  but 
more  intensely  so  than  usual  on  account  of  the  greater 
vascular  congestion,  especially  at  its  inner  circle,  where 
the  colour-  is  reddish-brown  or  tawny.  The  sur-face  of 
the  iris  may  present  small  points  of  exti-avasation  of 
blood. 

There  is  copious  exudation  of  lymph  into  the  pupU., 
into  the  substance,  and  on  the  sm-face  of  the  iiis,  besides 
flakes  diffused  in  the  aqueous  himioui-.  I  have  seen  the 
anterior  chamber  become  quite  fUled  with  lymph.  In  the 
deposits  of  lymph  on  the  sur-face  of  the  ii-is,  new  vessels 
may  be  developed,  so  that  they  present  the  appearance 
of  reddish-brown  or  yeUow  tubercular  excrescences.  The 
exudation  into  the  substance  of  the  ii-is  causes  the  swel- 
ling and  thickening  of  it,  which  appears  first  at  the 
margin  of  the  pupil,  either  pai-tiaUy  or  equally  all 
round. 

Abscess  is  apt  to  foi-m  in  such  cases,  as  above  descnbed 
(p.  123),  which  bm-sting,  gives  i-ise  to  hj-popyon. 

The  pupil  is  found  yaiiously  altered  :— fixed,  conti-acted, 
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angulai'ly  distorted  ;  displaced  iipwai-ds  and  inwards,  more 
or  less  tilled  with,  lymph,  its  mai'gin  adherent  to  the  cap- 
sule of  the  lens,  and  apparently  retracted  on  accoimt  of 
the  prominence  of  the  snrface  of  the  iiis,  arising  fi'om  the 
swelliug  and  thickening  of  its  substance. 

Suhjcdioe  sym2^toms.—I)m-mg  the  day,  there  is  in  general 
not  much  pain,  but  at  night,  the  paroxysms  of  crrcum- 
(U'bital  or  temporal  pain  are  sometimes  peculiarly  severe. 
There  is  intolerance  of  light  and  lacrymation.  Sometimes, 
however,  there  is  neither  pain  nor  intolerance  of  light. 
Vision  is  considerably  diminished  in  consequence  of  the 
i;reat  obstruction  of  the  pupil,  but  it  is  still  more  dis- 
tm'bed  if  the  posterior  tunics  have  become  implicated,  in 
which  case  there  is,  moreover,  photopsy. 

State  of  health  and  general  symptoms. — Besides  the  iritis, 
there  are  usually,  or  have  been,  though  not  always,  other 
constitutional  symptoms  jDresent,  such  as  swelling  of  the 
lymphatic  glands  of  the  neck,  axilla,  &c.,  eruptions, 
papular,  scaly,  tubercular,  or  pustular,  ulceration  of  the 
throat  and  mouth,  periosteal  swellings,  and  pains  in  the 
limbs. 

There  may  be  considerable  inflammatory  fever,  though, 
sometimes  very  little  or  none  at  all. 

Both  eyes  generally  suffer — one  eye  becoming  affected 
after  the  other. 

The  disease  is  often  insidious  in  its  attack,  commencing  ' 
with  slight  symptoms.  It  may  then  assume  an  acute  cha- 
racter, or,  with  symptoms  still  mild,  continue  to  observe 
a  chi-onic  but  not  less  destructive  coui'se. 

Causes. — The  constitutional  disease  appears  to  be,  in  some 
cases,  both  predisposing  and  exciting  cause,  but  in  other 
cases,  the  disease  is  excited  by  some  occasional  cause, 
such  as  exposui'e  to  cold,  over  use  of  the  eyes,  a  slight 
mjury,_  &c._  Thus,  though  any  person  maybe  attacked 
■with  iritis,  it  is  only  when  contaminated  at  the  time  with 
syphilis  that  the  liability  is  so  great,  and  that  the  disease 
presents  the  characters  of  syphilitic  riitis— characters 
which  are  such  as  clearly  depend  on  a  morbid  condition 
of  the  blood. 

Diagnosis.~-Th.ough.  the  tawny  colour  of  the  smaller 
ling  of  the  iris,  the  angular-  distortion  and  displacement 
upwards  and  mwards  of  the  pupil,  and  the  presence  of  the 
lymphy  deposits  on  the  surface  of  the  iiis,  may  some  of 
them  be  met  with  in  cases  of  iritis,  not  syphilitic,  and 
may  some  of  them  be  absent  in  syphilitic  cases,  they 
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nevertliGless,  are  of  siicli  fi'equent  occun-ence  in  sj^iliilitic 
iiitis,  tliat  thcii-  prosonco  alojio  constitutes  strong  gi'ound 
for  suspecting  the  natm-e  of  the  case,  and  for  inquiiing  as 
to  whether  or  not  other  constitutional  symptoms  exist. 
If  such  do  exist,  the  nature  of  the  case  can  no  longer  be 
doubtful. 

The  differences  between  a  well-marked  case  of  common 
iiitis  and  a  well-marked  case  of  syphilitic  iritis  might, 
perhaps,  be  aU  refeiTcd  to  a  more  intense  vascular  con- 
gestion, and  a  more  copious  exudation  of  lymph  in  the 
latter;  the  vascular  congestion  indicated  by  the  great 
redness  of  both  conjunctiva  and  sclerotica,  and  discolora- 
tion of  the  iris ;  the  exudation  of  lymph  indicated  not 
only  by  the  obstruction  of  the  pupd,  but  also  by  the 
thickening  of  the  iris  fi'om  interstitial  infilti'ation,  the 
deposits  on  the  iris,  and  the  flakes  in  the  aqueous  hu- 
mour. The  tawny  discoloration  of  the  pupillaiy  cii'cle 
of  the  iris,  which  has  been  so  much  insisted  on  as  a 
characteristic  of  syphilitic  iritis,  appears  to  be  owing  to 
the  intense  vascular  injection  of  that  part  with  inter- 
stitial exudation  of  lymph,  and,  perhaps,  exti-avasation 
of  blood  in  the  first  place,  and  deposit  of  pigment  in  the 

second.  „ .  .  .     ^  n. 

Prognosis. — This  is  a  very  dangerous  form  of  mtis.  Left 
to  itself,  or  inefficiently  treated,  it  may  spread  to  other 
parts,  such  as  the  choroid,  retina,  vitreous  body,  &c.,  and 
occasion  disorganization  of  the  whole  eye,  with  consequent 
loss  of  vision. 

In  otherwise  healthy  persons,  if  timely  and  properly 
treated,  the  disease  may  be  perfectly  cured.  It  often, 
however,  happens,  especially  when  the  health  has  been 
much  puUed  down  by  the  general  disease,  that  even  when 
the  iritis  has  been  subdued,  the  eye  remains  for  a  long 
time  weak,  and  relapses  are  liable,  fi'om  slight  causes,  to 

be  excited.  .       ,•  i 

Treatment.— Bleeding  and  mercm-iahzation  are  the  gi-eat 
remedies  in  this  as  in  rheumatic  iritis— the  naercuiializa- 
tion,  however,  not  solely  because  the  disease  is  syphilitic. 
The 'venesection  may  require  to  be  repeated  more  than 
once,  and  the  mercury  (calomel  and  opium)  must  be 
pushed  until  decided  salivation.  After  this  the  mercury 
may  still  be  requii-ed  to  be  continued  in  smaller  doses, 
to  promote  the  removal  both  of  the  effects  of  the  intis 
and  of  the  constitutional  disease. 

Besides  belladonna,  to  oppose  the  contraction  of  the 
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pupil,  anodyne  feictions  are  made,  as  above  prescribed 
in  rheumatic  ophthabnia  and  ii-itis,  around  the  orbit 
or  on  the  temple,  to  assist  in  mitigating  the  nocturnal 
pain. 

When  the  disease  has  been  checked  by  the  bleeding 
and  mercury,  blisters  are  useful. 

When,  as  sometimes  happens,  it  is  not  advisable  to 
push  merciuy  to  the  necessary  extent,  or  when  mercury 
does  not  exert  its  usual  curative  effects,  tui-pentine,  in 
dram  doses,  tkree  times  a  day,  is  the  next  remedy  on 
which  most  dependence  can  be  placed  in  subduing  the 
iritis. 

Iodide  of  potassium  may  be  also  tried  under  such  cii'- 
cumstances,  provided  the  pupil  is  not  obstructed  with 
lymph,  for  in  this  case  the  effect  of  the  iodide  will  be 
to  consolidate  and  fix  the  lymph,  so  as  to  arrest  the 
absorption  of  it,  as  explained  above  (p.  139).  It  may 
be  given  in  doses  of  three  or  four  grains,  in  compound 
decoction  of  sai-sapaiilla,  three  times  a  day.  In  any 
case  it  is  necessary  to  follow  up  the  mercury  with  the 
iodide  of  potassium. 


5iii.— Iritis  in  Infants  hereditarily  affected  with  syphilis. 

An  inflammation  of  the  conjunctiva  implicating  the 
cornea  and  edges  of  the  eyelids,  has  been  above  noticed 
under  the  name  of  Congenito-syphilitic  ophthalmia  neona- 
torum (p.  180). 

Here,  we  have  to  consider  iritis,  which  may  also  present 
itseK  in  infants_  hereditarily  affected  luith  syphilis. 

The  disease  is  characterised  by  more  or  less  marked 
zonular  redness,  discoloration  of  the  iris,  and  exudation 
of  lymph  into  the  pupil.  The  lymph  may  be  in  such 
quantity  as  to  fill  the  pupil,  and  is  sometimes  red  from 
the  development  of  new  vessels  in  it. 

Most  generally  both  eyes  are  afi'ected  with  the  iritis. 

In  some  cases,  syphilitic  iritis  presents  itself  in  infants 
unaccompanied  by  any  marked  syphilitic  symptoms,  but 
on  mquiry  and  examdnation  sufficient  evidence  wiU  usually 
be  obtained  as  to  the  existence  of  the  hereditary  constitu- 
tional disease  on  which  the  affection  of  the  eyes  depends. 

There  are  most  fi-equently  cutaneous  eruptions,  soft 
sores  around  the  anus,  impetiginous  cnists  on  the  face 
icoryza  with  snuffles,  &c.— perhaps  also  the  morbid  state 
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of  tlio  conjunctiva,  cornea,  and  edges  of  the  eyelidi?  before 
spoken  of. 

Trcal/rncnt.  — Half  grain  doses  of  calomel  or  green  iodide  - 
of  mercmy  should  bo  given  three  times  a  day,  and  bella-  • 
donna  or  atropia  lotion  used  to  bathe  the  eyes  with. 

In  a  majoi'ity  of  cases  this  treatment  will  be  found  sue-  • 
cessful  in  subduing  the  inflammation  and  jiromoting  the  • 
absoii:ition  of  the  exuded  lymph  in  the  pupQ.  In  some  • 
cases,  however,  the  pupil  of  one  eye  remains  obstructed. 

If  it  should  be  considered  desirable  not  to  give  mercmy  ' 
by  the  mouth,  Mi\  Harrison  recommends  the  use  of  ai 
flannel  kneecap  smeared  with  the  weaker  mercurial  oint-  • 
ment  daily,  and  sponging  the  infant's  body  with  the » 
solution  of  the  corrosive  sublimate  of  mercmy,  gi-.  j. — ij. . 
— to  water  3viij.* 

6th. — Arthritic  mfts.f 

In  this,  as  in  syi^hilitic  iritis,  the  inflammation  involves  i 
the  substance  of  the  iris  [parenchymatous  iritis). 

Objective  symptoms. — The  redness  of  the  white  of  the  eye, 
which  is  owing  not  to  sclerotic  only,  but  also  to  consider- 
able conjunctival  injection,  inclines  to  a  livid  tint.  This 
is  owing  to  the  venous  character  of  the  conjunctival  con- 
gestion, including  the  varicose  enlargement  of  the  rectal 
veins.  '  Sometimes  also  to  a  dark  tinge  of  the  sclerotica 
in  the  region  of  the  ciUaiy  body. 

Between  the  margin  of  the  cornea  and  the  redness  of 
the  white  of  the  eye,  there  usually  intei-venes,  either  at 
the  nasal  and  temporal  sides  only,  or  aU  around,  a  narrow 
bluish-white  space,  forming  a  more  or  less  perfect  rmg 
round  the  cornea.  Under  the  impression  that  this  appeai;- 
ance  is  peculiar  to  arthritic  inflammation  of  the  eye,  it 
has  been  named  arthritic  ring,  but  improperly,  as  above 

•shown  (pp.  22,  23).  .        ^,    .  .  . 

This  disease  being  a  parenchymatous  mtis,  ttie  ms  is 
not  only  duU  and  discolom-ed  as  usual,  but  also  swollen, 
especially  at  the  pupillary  margin,  which  becomes  reb-acted 
and  adherent  to  the  capsule  of  the  lens,  while  the  middle 
part  of  the  iiis  is  bolstered  foi-ward  towai'ds  the  comea. 

The  pupil,  at  fii-st  conti-acted,  may  become  filled  with 

•  "The  Pathology  and  Treatment  of  Venereal  Diseases,''  p.  149. 
London,  1860. 

t  Ophthalmia  arthritica  interna  anterior. 
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!\'mp]i,  mixed,  perhaps,  with  blood,  and  angularly  dis- 
<  )i-ted — sometimes  wholly  closed. 

In  consequence  of  the  considerable  degree  of  conjunc- 
;  ival  congestion,  there  is  some  inci'eased  mucous  secretion, 
jj  and  in  consequence  of  the  affection  of  the  boi'ders  of  the 
eyelids,  which  are  red  and  swollen,  there  is  increased 
Meibomian  chscharge.  These  matters,  by  the  movements 
of  the  eyelids,  coUect  towards  the  angles  of  the  eyes,  in 
the  form  of  a  whitish  foam,  which  has  been  named  arthritic 
foam,  as  if  the  appearance  were  peculiar  to  arthi'itic 
inflammation  of  the  eye ;  but  it  is  not,  for  the  same  ap- 
pearance presents  itself  in  other  cases  of  ophthalmic  in- 
flammation. 

Suhjective  symptoms. — Sometimes  an  attack  of  the  disease 
is  preceded  by  formication  in  the  skin  of  the  face,  and  a 
tingling  sensation  about  the  eye.  Dependent  on  the  con- 
junctival injection,  there  may  be  the  sensation  of  a  foreign 
body  in  the  eye.  There  is  also  a  feeling  of  fulness  and 
distension  of  the  eyeball ;  but  the  most  distressing  symp- 
tom is  the  racking  pain,  not  only  around  the  orbit  and 
in  the  temple,  but  over  the  whole  side  of  the  head  and 
face.  It  is  most  severe  at  night,  but  may  not  be  wholly 
absent  even  duiing  the  day. 

Intolerance  of  hght  exists  to  a  greater  or  less  degree, 
accompanied  by  laci-ymation. 

Vision  is  impaired  only  in  proportion  to  the  exudation 
into  the  pupil,  or  the  dimness  of  the  lens  which  some- 
times supervenes,  except  when  the  posterior  t\mics  are  in- 
volved (see  below),  when  it  is  impaii-ed  to  a  much  greater 
degree  or  even  lost. 

Usually  one  eye  only  is  affected. 

Constitution,  state  of  health,  and  constitutional  symptoms. 
— The  persons  who  become  affected  with  this  disease  are 
usually  above  middle  age,  and  suffer  fi-om  bad  digestion 
or  are  of  broken  down  constitution.  They  may  or  may 
not  have  been  the  subjects  of  regular  gout.  The  disease 
when  formed  is  attended  by  considerable  inflammatory 
fever. 

_  Causes. — The  state  of  constitution  just  described  may  be 
viewed  as  the  predisposing  cause,  and  sometimes  as  ex- 
citing cause  also,  seemg  that  the  disease  may  come  on 
without  any  evident  external  exciting  cause.  Moi-e  fre- 
quently, an  inflammation  of  the  eye  being  called  forth  by 
some  exciting  cause,  such  as  over-exertion  of  the  sight, 
damp  and  cold,  injmy  or  opei-ation,  &o.,  the  state  of  the 

Q  2 
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constitution  causes  it  to  assume  tlio  ai-tlintic  character. 
Tko  patient  will  often  bo  found  to  have  suifeied  from  pre- 
vioTis  attacks  of  inilanmiation  of  the  eye. 

DiiKjnosis. — The  local  symptoms,  and  tlie  state  of  the 
constitution,  point  to  the  arthritic  character  of  the  disease; 
but  the  foim  of  artlu'itic  iiltis  under  consideration  requii-es 
to  be  distinguished  fi-om  that  which  is  a  radiation  or  ex- 
tension of  urthntic  mjlammation  of  tht  'posterior  tunics. 
The  principal  ground  of  diagnosifs  is,  that  in  the  latter 
case,  along  with  iiTeg-ular  gout,  the  piimaiy  ejTnptomfl  . 
indicate  posterior  internal  ophthalmia,  such  as  sclerotic 
redness  at  the  circumference  of  the  eyeball,  diminishing  • 
towards  the  cornea,  photopsy,  and  rapid  diminution  of 
yision.    Consequently  the  pupil,  when  the  disease  extends  ■ 
fi-om  the  posterior  tunics,  instead  of  being  contracted,  is  ■ 
dilated  (and  this  perhaps  more  in  one  dii-ection,  so  that  it 
presents  an  oval  shape),  and  is  not  the  seat  of  so  much 
if  any,  lymphatic  exudation ;  the  lens,  however,  is  seen 
to  have  become  glaucomatous.  _  _ 

Prognosis.— 'Y^iB  is  a  very  dangerous  form  of  intis— not 
only  because  the  pupil  is  apt  to  become  conti-acted  and 
obstructed  by  exuded  lymph,  but  because  the  inflam- 
mation is  very  obstinate,  prone  to  relapse,  and  after 
several  attacks,  to  spread  to  the  choroid,  retina,  &c., 
and  totally  destroy  vision. 

Treatoeni.— Though  this  inflammation  is  so  dangerous 
to  the  eye,  and  is  attended  by  such  severe  symptoms,  the 
state  of  the  constitution  is  usually  such,  that  the  active 
treatment,  so  beneficial  in  other  cases  of  intis,  requu-es 
to  be  very  cautiously  employed.  ,    p      ,  . 

The  treatment  which  I  have  generally  found  the  most 
safe  and  beneficial  has  been  the  occasional  application  of 
leeches;  calomel  gi-.  ij,  extract  of  colchicum  gr.  j,  and 
Dover's  powder  gr.  v— x.,  eveiy  night  atbedtune;  and 
black  draught  in  the  morning  when  reqmi-ed. 

Evacuation  of  the  aqueous  huinoui-  wiU  generaUy  be 
found  beneficial  in  giving  a  check  to  the  inflammation 
and  relieving  the  pain.  ■,  -xi. 

To  relieve  the  racHng  pain,  fiiction  may  be  made  witli 
one  or  other  of  the  substances  above  mentioned  (p.  1^7). 
—Sometimes  one,  sometimes  another,  wiU  be  found  more 
etflcacious.    No  application  should  be  made  to  the  eye 

^  ^The  diet  should  be  at  fii-st  restricted,  but  when  the 
violence  of  the  inflammation  has  subsided,  it  may  be  im- 
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proved,  thoiigli  it  should  still  be  temiierate  and  carefully 
regulated.  Tonics  may  also  bo  given — for  instance,  bark, 
and  soda,  five  or  ten  grains  of  each.,  or  two  grains  of 
sulphate  of  qiunia  two  or  tlii-ee  times  a  day. 

Counter-irritation  behind  the  ear,  or  on  the  nape  of 
the  neck,  is  a  very  iisefiil  and  necessary  part  of  the 
treatment,  but  only  when  the  disease  has  begun  to  de- 
,oline. 


Genus  HI. — kyklitis  or  estflammation  of  the 

CrLIABY  BODY. 

Inflammation  of  the  ciliary  body  manifests  itself  chiefly 
at  first  either  as  a  sderotko-kylditis  or  as  an  irido-jjeri- 
phakitis,  though  eventually  both  forms  of  the  inflammation 
may  come  to  be  combined. 

Often  they  form  a  part  of  a  general  sclerotico-cho- 
roiditis.    See  posterior  internal  ophthalmia. 

1  st.  — Sclerotico-h/Mifis. 

Under  this  name,  I  include  that  form  of  inflammation 
of  the  ciliary  body,  in  which  the  corresponding  part  of 
the  sclerotica  participates,  and  in  which  the  ii-is  is  second- 
arily involved.  See  the  description  of  it  above  given  at 
p.  124,  and  Plate  III.,  fig.  2. 

The  inflammation  is,  in  general,  slow  in  its  progress, 
and  is  liable  to  lead  either  to  circumscribed  anterior 
sclerotic  staphyloma  or  a  general  staphylomatous  promi- 
nence of  the  whole  anterior  segment  of  the  eyebaU. 

Treaimewi.— The  tonic  and  alterative  plan  of  treatment 
is  that  which  is  most  generally  applicable.  The  bichlo- 
ride of  mercury  is  to  be  given  in  doses  of  one-sixteenth 
to  one-eighth  of  a  grain  thi-ee  times  a  day  in  tincture  of 
bark,  or  the  arseniate  of  potass  in  doses  of  one-thiiiy- 
secondth  of  a  grain  either  in  the  foitn  of  Fowler's  solution 
or  in  that  of  pill  combined  in  the  one  case  with  ten 
minims  of  tincture  of  belladonna,  or  in  the  other  with 
one  or  two  graias  of  powdered  leaves  of  belladonna. 

During  an  exacerbation  of  the  inflammation  the  ab- 
straction of  blood  by  leeches  is  necessary. 

The  belladonna  or  ati'opia  lotion  is  to  be  used  to  bathe 
(the  eye  with. 

Ii-idectomy  has  been  recommended  in  the  hope  of  pro- 
ventmg  the  foi-mation  of  the  sclerotic  staphyloma. 
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2x1(1. — Irido-perij'luiJdUs.* 

In  this  inflammation,  the  uvea  and  the  anterior  \vaU 
of  tho  capsule  of  the  lens  are  the  seat  of  the  exudation ; 
while  the  ciliary  processes  appear  to  be  the  seat  of  the 
inflammatoiy  congestion. 

The  anatomical  characters  have  been  above  given  (pp. 
124—128). 

The  disease  in  general  observes  a  chronic  coui-se. 

OhjecUve  symptoms. — There  is  not  much  external  red- 
ness. The  iris  is  slightly  or  not  at  aU  discoloured, 
though,  perhaps,  dull  looking ;  the  pupil,  bordered  by  a 
fringe  of  uvea,  is  somewhat  contracted,  irregular  in  form, 
and  either  fixed  or  very  sluggish  in  its  movements.  On 
close  examination,  patches  of  opacity,  some  of  them 
tinged  of  a  brown  colour,  may  be  seen  on  the  anterior 
wall  of  the  capsule  with  minute  vessels  tenninating  in 
them.  If  belladonna  be  applied,  and  the  pupil  yields  to 
its  influence,  the  few  red  vessels,  which  were  previously 
seen  coming  from  behind  it,  are  discovered  to  be  derived 
fi-om  a  looping  net-work  on  the  crystalline,  fonning  an 
inten-upted  circle  concentric  with  the  pupQ.  This  net- 
work may  appear  to  the  naked  eye  like  mere  brownish- 
red  patches,  but  by  the  help  of  a  magnifying  glass,  of 
one  inch,  or  one  haK  iach  focus,  the  component  vessels 
will  be  discovered.  Between  the  vascular  patches  on  the 
anterior  wall  of  the  capsule,  and  the  membrane  on  the 
posterior  sui-face  of  the  ii-is,  bands  of  adhesion  may  ex- 
tend, preventing  the  free  dilatation  of  the  pupil. 

Subjective  sijmptoms.—Th.e  duU  pain  in  the  eye  and  head 
which  attends  this  inflammation  is  seldom  such  as  to 
cause  much  distress;  and  any  intolerance  of  light  is  so 
little,  that  the  examination  of  the  eye  is  not  attended 
with  much  uneasiness.  Muscse  voHtantes,  and  photopsy, 
however,  sometimes  distiu-b  the  patient,  and  the  dimness 
of  vision  is  gi-eater  than  the  mere  suffusion  of  the  lens 
would  alone  indicate,  showing  implication  of  the  postenor 

"^Prognosis.— hx  the  early  stage  of  irido-periphakitis, 
resolution  is  sometimes  brought  about;  but,  when  the 

*  iDflammation  of  the  membrane  of  the  posterior  chamber  of  the 
aqueous  humour — crystalliuo-capsulitis  anterior. 
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disease  has  existed  for  some  time,  it  remains  very  ob- 
stinate. 

Treatment. — The  general  treatment  employed  in  ante- 
rior internal  inflammation  of  the  eye,  viz.,  depletion, 
mercmy,  coimter-u-ritation,  and  belladonna,  in  the  early 
stage,  and  tonics  in  the  latter  stages,  are  the  remedies 
which  suggest  themselves ;  but  their  employment  must 
be  regulated  and  modified  according  to  the  cii'cumstances 
of  the  case. 

Dr.  Mackenzie  mentions  the  following  cii'cumstances  in 
regard  to  a  case  of  inflammation  of  the  anterior  hemi- 
sphere of  the  capsule,  which  he  treated.  On  the  fii-st  day 
of  his  being  called  in,  two  minute  reddish  spots  were 
seen  projecting  fi-om  behind  the  edge  of  the  pupil.  Next 
day  there  were  five.  In  the  course  of  a  week,  the  symp- 
toms totally  disappeared,  under  the  employment  of  vene- 
section, leeches,  calomel  with  opinm,  and  belladonna. 
The  mouth  was  made  very  sore.  In  the  chi-onic  stage, 
Dr.  Mackenzie  confesses,  however,  that  this  inflammation 
has  in  his  hands  proved  one  of  the  most  obstinate. 

In  chronic  irido-periphakitis,  ii-idectomy  has  been  per- 
formed with  advantage  (p.  151,  et  seq.). 


Order  HI. — ophthalmia  inteena  posterior. 

Under  this  name  I  comprise  inflammation  of  the  internal 
structures  of  the  posterior  segment  of  the  eyeball,  viz.,  the 
choroid,  retina,  and  vitreous  body. 

The  anatomical  characters  of  ophthalmia  interna  pos- 
terior, and  the  morbid  alterations  of  structure  produced 
thereby,  so  far  as  they  have  been  observed  by  means  of 
the  ophthalmoscope,  have  been  above  indicated  (pp.  52, 
124.)  There  are  no  external  objective  symptoms  exactly 
pathognomic  of  it.  As  subjective  symptoms,  there  may 
be  deep-seated  distending  pain  in  the  eyeball,  pain  in  the 
head  extending  to  the  occiput,  intolerance  of  light,  pho- 
topsy,  and  dimness  of  sight.  Of  all  these  symptoms,  the 
dimness  of  sight,  without  sufficient  cause  in  the  dioptric 
parts  of  the  eye,  is  the  most  constant  and  characteristic. 

As  shown  at  p.  212,  posterior  internal  ophthabnia  may 
arise  and  proceed  to  diminution  or  destruction  of  vision  in 
one  eye,  so  msidiously,  that  the  patient  perhaps  becomes 
aware  of  his  malady  only  by  accidentaUy  shutting  the 
opposite  eye.    On  the  other  hand,  the  disease  may  run 
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on  to  destroy  vision  -witli  rapidity  and  amidst  great  suf- 
fering. Hence  the  distinction  of  (jplitlialinia  rntei'ua  pos- 
terior into  acute  and  clu'oiiic.  In  the  chi-onic  inflaTmna- 
tion,  exacerbations  may  supei-vene. 

Ophthalmia  interna  posterior  may  aiise  primaiily  o» 
secondarily. 

In  primary  ophthalmia  interna  posterior,  an  extension 
of  the  inflammation  usually  takes  place  ere  long  to  the 
anterior  segment  of  the  eyeball.  It  is  of  the  ophthalmia 
interna  anterior  thus  supei-vening  that  the  sclerotic  cir- 
cumcorneal  injection  which  presents  itself  is  sjTnptomatic, 
not  of  the  posterior  internal  inflammation.  Such  ca.ses  of 
ophthalmia  interna  posterior,  with  secondaiy  ophthalmia 
interna  anterior,  are  distinguished  fi'om  piimaiy  oph- 
thalmia interna  anterior  by  the  changes  in  the  anterior 
segment  of  the  eyeball  not  being  such  as  to  account  for 
the  diminution  or  loss  of  vision,  and  by  this  diminutioa 
or  loss  of  vision  having  occurred  or  at  least  commenced, 
perhaps,  before  the  changes  in  the  anterior  segment  pre- 
sented themselves. 

Secondaiy  ophthalmia  interna  posterior  aiises  by  exten- 
sion of  inflammation  in  ophthalmia  interna  anterior. 

Though  genera  of  posterior  internal  ophthalmia  are 
above  admitted,  it  must  be  confessed,  that  in  practice 
choroiditis,  retinitis,  vitreo-capsulitis,  and  zonuHtis  are 
found  so  mixed  up  together  that  their  special  diagnosis 
would  not  help  the  treatment.  The  revelations  of  the 
ophthalmoscope  do,  as  we  have  seen,  little  more  than 
establish  the  existence  of  mischief  at  the  bottom,  of  the 
eye, — involving  in  one  case,  perhaps,  the  choroid  piin- 
cipally;  in  another,  the  retina;  and  in  a  thii-d,  both 
equally.  Besides,  many  of  the  ophthalmoscopical  ap- 
pearances indicate  morbid  alterations  of  structui-e, — the 
effects  of  past  inflammation. 

There  are  no  marked  objective  symptoms,  as  distin- 
guished fi-om  ophthalmoscopical  characters,  whereon  to 
found  a  differential  diagnosis  between  choroiditis  and  reti- 
nitis for  example. 

As  to  subjective  symptoms,  again,  though  there  is  rea- 
son to  beUeve  that  photopsy  is  owing  to  pressm-e  on  the 
retina  by  an  inflamed  choroid,  and  dimness  of  sight  alone 
occasioned  by  retinitis,  these  symptoms  can  scarcely  be 
admitted  as  pathognomic,  because  they  often  coexist; 
whilst  pain  appears  to  be  dependent  rather  on  the  acute- 
ness  of  the  inflammation,  and  the  degree  to  which  other 
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paj^s  besides  the  choroid  and  retina  may  have  become 
implicated,  as  above  observed. 

Notwithstanding  the  advance  which  has  been  made  m 
the  critical  diagnosis  of  choroiditis,  retinitis,  &c.,_  con- 
sidered as  genera  of  posterior  internal  ophthalima,  _  by- 
means  of  the  ophthalmoscope,  all  that  is  really  of  im- 
portance practically,  is  to  discriminate  certain  forms  of 
posterior  internal  ophthalmia,  characterised  principally 
by  the  degree  and  effects  of  the  inflammation,_  and  by 
the  state  of  the  constitntion,  or  by  the  constitutional 
disease  with  which  the  ophthalmia  appears  to  be  con- 
nected. 

The  pi-incipal  fonns  of  posterior  internal  ophthalmia 
met  with,  in  respect  to  degi-ee  and  effects  of  the  inflam- 
mation, are — 

1st. — Posterior  internal  ophthalmia,  with  serous  effusion. 
2nd. — Posterior  internal  ophthalmia,  with  plastic  exuda- 
tion. 

3rd. — Posterior  internal  ophthalmia, — the  inflammation 
especially  involving  the  optic  nerve. 

The  principal  foiTas  of  posterior  internal  ophthalmia  in 
respect  to  the  state  of  the  constitution,  or  the  constitu- 
tional disease  with  which  the  inflammation  appears  to 
be  connected,  are — 

4th. — Scrofulous  posterior  internal  ophthalmia. 
5th. — Syphilitic  posterior  internal  ophthalmia. 
6th. — Arthritic  posterior  internal  ophthalmia. 

lat. — Posterior  internal  ophthalmia,  with  serous  effusion.* 

External  objective  symptoms. — The  lens  and  ii-is  are  in- 
clined towards  the  cornea,  so  that  the  aqueous  chamber  is 

I  diminished  in  depth, — a  state  of  parts  which  is  owing  to 

I  pressure  from  behind  occasioned  by  the  congestion  of  the 
choroid  and  retina,  and  the  serous  effusion  consequent 
thereon,  especially  the  inci-eased  accumulation  of  vitreous 

(fluid.  Inclination  of  the  iiis  towards  the  cornea  is, 
therefore,  a  manifestation  of  congestion  and  serous  effusion 

lin  the  posterior  segment  of  the  eye. 

Another  manifestation  is  distention  and  hardness  of  the 
eyeball. 

Congestion  is  usually  not  confined  to  the  posterior  seg- 
*  Choroiditis  serosa. — Eetinitis  serosa. 


234      SEUOUS  POSTERIOR  INTERNA!.  OPHTHAIiMIA. 


mont  in  such  cases,  for,  on  examination,  we  find  that  the 
conjunctiva  and  sclerotica,  beHides  being  pervaded  by  en- 
larged and  tortuous  recto-muscular  vessels,  are  othensise 
not  so  free  from  vascularity  as  they  should  be. 

The  puijil  is  at  fiist  sluggish,  j^artly  in  consequence  of 
the  pressure  on  the  iris,  and  partly  in  consequence  of  the 
accompanying  imp'ainnent  of  the  sensibility  of  the  retina. 
In  a  later  stage,  the  iris  may  appear  dull  and  dibcoloui'ed, 
and  the  pupil  more  or  less  dilated  and  fixed. 

Sitb/ective  symptoms.  —  The  characteristic  subjective 
symptom  is  amblyopia,  or  impairment  of  sight,  which 
may  or  may  not  be  accompanied  by  increased  sensibihty 
to  Hght,  muscaa  volitantes,  and  photopsy.  In  some  cases 
there  is  both  ocular  and  circumorbital  pain  ;  but  usually 
no  pain  is  complained  of,  though  there  is  an  uneasy 
feeling  of  distention  in  the  eyes. 

An  attempt  to  exercise  the  sight,  lq  reading  or  the  like, 
brings  on  pain,  heat,  increased  redness,  intolerance  of 
light,  and  lacrymation. 

At  other  times,  the  eyes  may  feel  dry. 

The  distm-bance  of  sight  sometimes  comes  on  almost 
imperceptibly ;  sometimes  it  manifests  itseK  suddenly, 
accompanied  by  paia  in  and  around  the  eyes,  with,  per- 
haps, nausea  and  vomiting.  The  severity  of  such  an 
attack  may  pass  oflF,  but  the  sight  does  not  recover  its 
foimer  strength,  and,  notwithstanding  occasional  intervals 
of  improvement,  gi-adually  becomes  more  impaii-ed,  so  that 
smaU,  distant  or  ill-iQuminated  objects  are  indistinctly 
or  not  at  aU  seen.  Under  such  cu-cumstances,  convex 
glasses  help  the  sight  by  magnifying  the  objects,  which, 
of  course,  requii'e  to  be  held  near. 

Causes. — Posterior  internal  congestion  of  the  eyes  will 
generally  be  found  to  coexist  with  abdominal,  hepatic,  or 
haamorrhoidal  congestion.  It  is  common  at  the  turn  of 
life.  In  persons  thus  predisposed,  exposure  to  too  strong 
Hght,  general  debilitating  influences,  over-exertion  of  the 
sight,  or  the  like,  readily  operate  as  an  exciting  cause  of 
posterior  internal  ophthalmia. 

Diagnosis. — This  is  founded  on  the  ophthabnoscopical 
appearances,  taken  in  conjunction  with  the  symptoms 
above  described. 

Under  the  ophthalmoscope,  we  may  observe  increased 
injection  of  the  small  vessels  of  the  papiUa  optica  and 
retina,  the  central  veins  much  distended,  and  the  cor- 
responding arteries  constricted, — a  duU  appearance  of 
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the  retina  itself,  and  the  choroid  shining  thi-ough  dark 
red.  Small  extravasations  of  blood  may  present  them- 
selves. . 

In  a  later  stage,  increased  deposition  of  stromatic  pig- 
ment obsciu-es  the  smaller  choroidal  vessels,  so  that  the 
larger  only  are  seen  with  dark  intervening  spaces  ; — the 
papilla  optica  is  whitish,  the  retina  beset  with  pigment 
deposits ;— and  the  central  vessels,  perhaps,  somewhat 
shrank  in  size. 

Sometimes  the  vitreous  body  is  so  dim  that  the  state  of 
the  fundus  cannot  be  well  seen. 

Prognosis. — Congestion  of  the  choroid  and  retina  is  of  a 
chronic  character.  As  an  effect,  various  deteriorations 
of  stmcture  supervene,  and  the  sight  eventually  becomes 
more  and  more  impaired. 

Treatment. — Abatement  of  the  exciting  cause, — rest  to 
the  eyes, — attention  to  the  liver  andbowels, — general  tonic 
iand  alterative  medication. 

Locally,  bathing  the  eyes  with  cold  water.  In  intense 
congestion,  leeches  ;  and,  as  a  last  resource,  iridectomy. 

2nd. — Ophthalmia  interna  posterior,  with  plastic  exudation.* 

i  The  external  objective  symptoms,  and  the  suijective  symp- 
toms, are  similar  to  those  in  the  preceding  case,  only  more 
marked  and  severe. 

Diagnosis. — Ophthalmoscopic  examination  reveals  exu- 
idations  of  lymph  on  the  inner  surface  of  the  choroid,  in 
ithe  form  either  of  opaque  patches  or  disseminated  points. 
Around  the  exudations,  pigment  deposits  are  seen. 

Opacity  obscuring  the  boundary  between  the  pupiUa 
and  retina  and  extending  in  the  coui-se  of  the  retinal 
vessels,  indicates  exudation  in  those  parts. 

Patches  of  extravasation  of  blood  may  present  them- 
selves. 

Prognosis. — This  inflammation  runs  a  chronic  course, 
but  is  subject  to  exacerbations  which  are  attended  by 
severe  pain  in  and  around  the  eye,  intolerance  of  light 
and  lacrymation,  photopsy,  with  increasing  deterioration 
and  circumscription  of  sight. 

Treatment. — MercuriaHzation  is  here  required,  aided  in 
some  cases  by  absti-action  of  blood,  and  afterwards 
counter-irritation. 


*  Choroiditis  exudativa. — Retinitis  exudativa. 
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3i'd, — Posterior  intermil  ophthalmia, — tlic  inJlammMiim 
esixicially  iuvulviiuj  the  ojjUc  rierou.* 

Of  this  inflammation,  wliich  often  depends  on  intra- 
cranial or  intraorbital  disease,  on  some  general  dyscrasy, 
or  on  extension  from  the  retina,  there  are  no  exteiiial 
objective  symptoms. 

The  characteristic  subjective  symptom  is  hnpaii-ment  of 
sight,  with  cu'cumscription  or  iatermption  of  the  field. 

The  diagnosis  is  fomided  on  the  ofithalmoscopic  ap- 
pearances which  have  been  above  iadicated  at  pp.  53,  54, 
127,  128. 

An  effect  of  inflammation  of  the  optic  nerve  we  have 
seen  is  atrophy  of  the  papiUa,  which  is  manifested  by  a 
white  tendiaous  aspect,  and  sometimes  by  an  excavation 
of  its  sm-face,  arising  in  part  fi'om  the  coexistent  inti-a- 
ocular  pressui-e.  The  annexed  figui-e  is  a  diagi-am  of  a 
section  of  an  excavated  papilla. 


Fio.  39. 


Treatment— W^er^  the  inflammation  depends  on  mtra- 
cranial  or  intraorbital  mischief,  or  on  some  general 
dyscrasy,  its  treatment  is  of  course  a  very  secondary 
consideration  to  that  of  the  general  disease. 

When  the  inflammation  forms  a  part  merely  ot  a 
posterior  internal  ophthalmia,  the  general  ti'eatment 
above  indicated  is  that  which  is  applicable. 


*  Neuritis  optici. —Neuritis  optica. 
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iih— Morbid  alterations  of  structure,— effects  of  posterior 
inter^nal  ophthalmia. 

Detachment  of  the  retina  from  the  choroid  by  serous 
Bfflision  between  the  two  membranes. 

Adhesion  between  the  retina  and  choroid  by  exudation 
□f  lymph  from  the  inner  sm-face  of  the  former. 

Atrophy  of  the  choroid  and  sclerotic  staphyloma. 

Degeneration  of  the  papUla  and  retina. 

Softening  and  opacities  of  the  vitreous  body. 

For  a  detailed  account  of  these  morbid  conditions,  see 
above  at  pp.  48,  52,  124,  et  seq.,  and  below,  under  the 
heads  of  the  Morbid  states, — accompaniments  or  con- 
sequences of  the  Ophthahnise, — Sclerotic  staphyloma, — 
Atrophy, — Grlaucoma, — Amaru'osis,  &c. 

5th. — Scrofulous  posterior  internal  ophthalmia. 

Dimness  of  vision  in  a  gi-eater  or  less  degree  is  the 
K  ?ymptom  which  generally  first  seriously  attracts  atten- 
tion. I"ixed  muscse,  photopsy,  headache,  intolerance  of 
Light,  may  or  may  not  be  precui'sors  or  accompaniments. 

Objective  symptoms, — When,  in  consequence  of  these 
subjective  symptoms,  an  examination  of  the  eye  is  made, 
it  will  probably  be  foimd  that  the  pupil  is  dilated  and 
sluggish  or  immovable,  and  its  margin  adherent  by  bands 
of  lymph  to  the  capsule  of  the  lens.  It  will  perhaps  also 
be  found  that  there  is  some  external  redness  in  the  form 
of  a  sclerotic  cii'cumcomeal  blush,  which,  together  with 
the  state  of  the  fris  and  pupil,  is  a  manifestation  of  the 
supervention  of  anterior  internal  ophthalmia. 

In  addition  to  these  appearances,  it  will  perhaps  be 
obseiwed  that  the  sclerotica  is  attenuated  and  dark- 
colom-ed,  and  that  the  white  of  the  eye  is  pervaded  by 
enlarged  and  tortuous  recto-musciilar  vessels,  ramifying 
tnwards  the  cornea.  The  cornea  itseK,  perhaps,  presents 
minute  points  of  opacity. 

The  eye  may  never  undergo  any  fui-ther  change  than 
what  is  above  described. 

In  some  cases,  on  the  contrary,  especially  after  repeated 
ifute  attacks,  manifested  by  actual  inflammation  of  the 
.  lerotica  (p.  110),  the  latter  membrane,  in  some  part  of 
Its  extent,  becomes  more  attenuated  and  darker  coloui-ed, 
nid  bulges  out  here  and  there,  along  with  the  atrophied 
;horoid,  foi-mmg  sclerotic  staphyloma.  A  staphylomatous 
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hulginp;  often  prcsouts  itself  over  the  region  of  the 
ciliary  body. 

Towards  the  side  next  the  sclerotic  staphylomatouB 
]n'ojection,  the  pupil  may  he  displaced,  and  ou  the  same 
side  patches  of  opacity  trequently  piesent  theuiselves  in 
the  cornea. 

The  ii-is  is  sometimes  little,  sometimes  much,  impli- 
cated; in  the  latter  case  it  is  degenerated  in  stmctuie 
and  bolstered  towards  the  cornea. 

Suhjedive  symjjtoms— In  the  course  of  these  changes, 
in  addition  to  the  dimness  of  vision  and  jjhotopsy,  <Stc., 
there  is  pain  over  the  eyebrow  and  in  the  temple  as  well 
as  in  the  eye.  Eventually  vision  becomes  dimmer  and 
dimmer  until  it  is  entii-ely  lost. 

In  this  stage  of  scrofulous  posterior  mtemal  oph-  • 
thalmia,  remissions  and  exacerbations  of  the  inflam-  ■ 
mation  occui-.    Dui-ing  an  exacerbation,  the  white  of  the 
eye  is  of  a  purple  coloui-,  fi-om  the  blending  of  the  dark  ; 
tint  of  the  attenuated  sclerotica  and  the  red  colour-  of  the 
injected  vessels.   There  is  very  severe  pam  m  the  eyeball, 
in  and  around  the  orbit,  and  over  the  whole  side  of  the 
head,  with  intolerance  of  light  and  lacrymation. 

Constitutional  symptoms. —To  these  local  symptoms  is 
added  considerable  constitutional  disturbance.  . 

Causes.— This  form  of  posterior  mtemal  ophthalmia  is 
met  with  piincipaUy  in  young  adults  of  scrofulous  con- 
stitution, more  fi-equently  females  than  males,  and  is 
commonly  attiibutable  to  ovenise  of  the  eyes  with 
neglect  of  exercise,  derangement  of  the  stomach  and 
bowels,  disturbed  mensti-uation,  &c.  _  Ti-aumatic  inflam- 
mation of  the  eye  sometimes  takes  this  fonn. 

Diaqnosis.— This  may  be  infen-ed  fi-om  what  has  been 
above  said.  The  inflammation  appears  to  be  a  sclerotico- 
choroiditis  implicating  the  retina  secondanlv.  _ 

Froqnosis.— The  prognosis,  as  regards  vision,  is  unta- 
voui>able;  in  the  more  advanced  stage  very  much  so. 
Still  it  does  sometimes  happen  that  the  disorganiang 
progress  of  the  inflammation  is  ai-rested,  and  some  degree 
of  vision  presei-ved  or  restored. 

Treatment.-li  the  case  be  seen  early,  abstraction  of 
blood  by  leeches,  in  number  accorcbng  to  the  sb-ength  ol 
the  patient,  fi-e^  action  on  the  bowels,  and  mercury 
pushed  so  ;s  to  affect  the  gums,  constitute  tQie  proper 

*'':STe*  more  advanced  stages  of  the  disease,  the  tonic 
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land  alterative  treatment — the  biclilorido  of  morcuiy,  in 
doses  of  one-thirtieth  to  one-sixteenth  or  one-eighth  of 
a  gi-ain,  tkree  times  a  day,  in  tinctm'e  of  bark;  or  the 
ai'seniate  of  potass,  in  doses  of  one-thirty-secondth  of  a 
grain,  either  in  the  foim  of  Fowler's  solution  or  in  that 
of  a  pill- — with  coimter-irritation,  should  be  tried.  The 
abstraction  of  blood  by  leeches  may  still  occasionally  be 
aecessary. 

Dui'ing  an  exacerbation  of  the  inflammation,  the  bella- 
donna or  atropia  lotion  (p.  80)  is  an  excellent  appHcation 
to  the  eye.  _  Under  its  use  alone  I  have  seen  the  inflam- 
mation diminish,  and  the  pain  and  intolerance  of  light 
apidly  relieved. 

6th. — Syphilitic  posterior  internal  opMlialmia* 

^  Iritis,  we  have  seen,  is  the  most  common  form  of 
syphilitic  internal  ophthalmia,  but  the  inflammation  is 
yery  Kable  to  spread  to  the  ciliary  body,  choroid,  retina, 
and  sclerotica.  The  retina  may  lose  its  sensibdity,  and 
the  choroid  and  sclerotica  become  staphylomatous.  Even- 
mally  the  eyeball  may  fall  into  a  state  of  atrophy. 

Sometimes,  on  the  other  hand,  the  posterior  tunics  are 
lihe  parts  fii-st  and  chiefly  affected,  the  iris  only  becoming 
implicated  secondarily.  Sometimes  the  iiis  does  not 
become  affected  at  all. 

Whilst  syi^hilitic  ii-itis  is  of  a  more  or  less  acute  cha- 
racter, syphilitic  posterior  internal  ophthalmia  observes 
a  more  chronic  but  still  more  destructive  course.  Some- 
tunes  one  eye  only  is  affected,  though  usually  both  ai-e 

In  cases  of  syphilitic  posterior  internal  ophthalmia  in 
which  intis  supervenes,  the  pupil  is  dilated,  and  while  its 
centre  IS  stiU_  black,  the  pupiUary  edge  of  the  iris  is  the 
seat  of  deposits  of  lymph  and  adhesions  to  the  anterior 
ivall  oi  the  capsule  of  the  lens. 

The  external  redness  in  such  a  case  is  the  redness  of 
ihe  supervenmg  iritis. 

Under  the  ophthalmoscope,  smaU  white  patches  of 
sxudation,  surrounded  by  a  redcUsh-brown  border,  may 
)e  observed  disseminated  in  gi-eat  number  over  the  fun- 
lus.  ihat  these  patches  are  seated  behind  the  retina 
.nd  on  the  mner  sm-face  or  in  the  substance  of  the 


*  Syi3hilitic  amaurosis. 


240    SYPniLITIO  POSTEEIOE  rNTERITAL  OPHTHALMIA. 

choroid,  is  evident  from  tho  circumstance  that  the  retinal 
vessels  are  soon  ramifying  over  them.  ,  „  ,  , 
The  optic  papilla  and  retina,  are  the  seat  ot  dull,  dittnsed 
opacity,  from  exudation,  extending  in  the  dh'cction  ot  the 
central  vessels,  and,  in  a  variable  manner,  around  the 
macula  lutea.  Tliis  diffuBeness  of  the  retinal  opacity 
foims  a  striking  contrast  with  the  well-dehned  opacity 
characteristic  of  the  fatty  degeneration  of  the  retina  met 
with  in  Blight's  disease.    See  fig.  18,  p.  06. 

Extravasations  of  blood  may  also  present  themi3elves._ 
In  an  advanced  stage,  the  choroid  is  found  atrophic. 
That  the  retina  and  optic  papilla  have  become  atrophic 
also  is  manifested  by  the  shiynken  state  of  the  latter  : 
and  the  small  size  or  even  obhteration  oi  the  centi-al 

The  'viti-eous  humour  may  be  found  cloudy  or  m  &  : 
dissolved  state,  with  filaments  and  floccules  undulating 

^Mter  the  first  outbreak  of  the  disease,  the  morbid  pro-  - 
cess  at  the  bottom  of  the  eye  with  the  con-espondmg-. 
immbment  of  sight  proceeds  slowly-with  or  without 
SssionB.     There  then  takes  place,  suMenly  perhaps, 
a  Srobscui-ation  of  the  centre  of  the  field.    But  any 
W  Si  the  course  of  tte  disease  sudden  bhndness  may ; 
bp  occasioned  by  retinal  hfemorrhage  and  infiltration  ot  . 
the  XoSs  body.    The  exti-avasated  blood  maym  a_e« 
com-re  of  ^me  wieks  be  absorbed,  but  h^-hage  stall', 
more  extensive  is  liable  again  to  supervene. 

Treatment --As  the  subjects  of  this  fonn  of  posterior  0 
intS  o  Mbahniain  general  labour- under  a  sphJrtic, 
^sciasy  the  ti-eatment  must  be  tome  and  alterative  ■. 
Z  coS  of  the  corrosive  sublimate  of  mercury  m  doses  0 
oneSeenth  to  one-eighth  of  a  gi-am,  with  tmcture  of 
bark  Si  decoction  of  sarsapai-iUa,  two  or  three  tones  a 
dw  may  be  prescribed,  and  after  that  the  iodide  of  potas- 
siSi!3h  oi^without  ii-on,  according  to  the  circumstances 
of  the  case. 

We  have  above  seen  (p.  199)  that  in  parenchymaton£ 
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ndependontly  of  any  precodrng  attack  of  corneitis  or 
litis. 

The  plan  of  treatment  in  such  cases  is  the  tonic  and 
ilterative. 

Infants  who  have  manifested  symptoms  of  hereditaiy 
tj-philis,  such  as  are  above  mentioned  at  p.  225,  are  some- 
.imes  affected  with  a  posterior  internal  ophthalmia. 

There  may  not  be  or  have  been  any  external  indications 
)f  inflammation. 

The  attention  of  the  mother  has  been  attracted  to  the 
syes,  solel}^  on  account  of  the  infant  rolling  them  about, 
ind  appearing  not  to  notice. 

On  examination,  I  have  observed  in  the  few  such  cases 
)f  the  kind  which  have  come  under  my  notice,  a  yellowish 
•eflection  fi-om  the  bottom  of  the  eye,  somewhat  like  that 
n  incipient  encephaloid.  This  has  appeared  under  the 
Ophthalmoscope  to  be  owing  to  lymph  exuded  on  the  sui-- 
ace  of  the  choroid. 

By  the  exhibition  of  mercmy,  in  the  manner  above 
ndicated  in  the  case  of  syi^hilitic  iritis  in  infants  (p.  225), 
lOgether  with  cod-liver  oil,  some  improvement  has  been 
iffected.  But  I  have  never  had  a  case  sufficiently  long 
mder  observation  to  see  the  ultimate  result. 

7th. — Arthritic  posterior  internal  ophthalmia. 

This  disease  occtus  both  in  an  acute  and  in  a  chronic 
brm.    The  acute  form  may  supervene  on  the  chronic,  or 
';ome  on  aU  at  once.    The  chronic  form  usually  comes  on 
)f  itself,  unpreceded  by  the  acute  fonn. 

The  acute  differs  fi-om  the  chi'onic  disease  principally  in 
he  greater  rapidity  with  which  it  leads  to  the  organic 
■hanges,  causing  destruction  of  the  fiinction  of  the  eye, — 
i.sion  being  destroyed  in  the  course  of  a  few  days,  some- 
imes  even  in  a  single  night ;  and  in  a  con-espondingly 
;i-eater  severity  of  the  siibjective  symptoms. 

Keeping  in  view  the  difference  in  the  rapidity  of  their 
mLrse,_  the  following  description  of  the  objective  symptoms 
<  apphcable  to  both  the  chronic  and  the  acute  fonn  ;  but 
s  regards  the  subjective  sjnnptoms,  it  will  be  nece'ssaiy 
)  give  a  separate  description  of  them,  both  as  they  occur 
1  the  chronic,  and  as  they  occur  in  the  acute  form. 

Objective  symptoms.— The  most  characteristic  of  these  at 
r.^t  is,  the  state  of  the  pupil,  which  is  sluggish  or  fixed 

E 
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and  (lilatocl.  Instead  of  being  circular,  it  is  sometimes  of 
an  oval  sliapo ;— the  long  diameter  being  tranKverse,  or 
vertical,  or  diagonal— most  commonlj^  transverse.  The 
pupillary  mai'gin  of  the  iris  is  bordered  with  pigment. 

A  dimness  is  seen  tbrongh  the;  dilated  pu]j!l,  and,  on  , 
careful  examination,  tliis  is  discovered  to  be  ovnng  to  tliat  . 
peculiar  deep-seated  green  opaque  appearance  of  the  lens  - 
called  qlaucoma.    See  Glaucoma. 

The  white  of  the  eye,  dark  and  diity  looking,  is  at  first  ! 
pervaded  merely  by  largo  livid  toi-tuous  vessels  denved  I 
fi-om  the  recto-muscular ;  but,  the  congestion  implicating  • 
the  iris,  the  white  of  the  eye  becomes  the  seat  of  vascular  - 
iniection,  conjunctival  as  well  as  sclerotic,  partially  or  : 
completely  rormd  the  cornea,  though  separated  from  it  by  . 
the  bluish-white  ring  above  refen-ed  to  (pp.  22,  23).  Thfi  .- 
resulting  redness  is  of  a  livid  tint.     ^     ,    ,  .  , 

The  iris,  which  was  at  first  merely  dull  lookmg,  becomes  • 
changed  in  colour,  peiwaded  by  varicose  vessels,  its  pupfl-  • 
lary  margin  reti-acted,  its  middle  part  mclined  towards  the  : 
cornea.    There  is  no  exudation  of  lymph. 

The  cornea  may  become  dim  and  rougb  on  its  surtace, 
like  ground  glass. 

The  eyeball  is  hard  to  the  touch. 

The  sclerotica  becomes  attenuated  here  and  there,  and 
perhaps  bulges  out,  constituting  sclerotic  staphyloma. 

The  lens  may  become  cataractous  (glaucomatous  cata- 
ract), and,  protmding  tbi-oughthe  dilated  pupH,  sometunes 
presses  against  the  cornea.      ,      .    .         n  -a 

Suljedifve  symptoms  of  the  chrome  /orm.— Considerable 
dimness  of  vision,  with  photopsy,  atti-acts  the  patients 
attention,  but  so  far  fi-om  having  intolerance  of  bght  the  . 
patient  sees  best  in  good  light.    There  may  be  at  fii'st  no  , 
uaiB,  at  the  most,  uneasiness  m  the  eyes  ;  but  in  the  pro-  - 
eress  of  the  disease  a  feeling  of  distension  m  the  eyeball 
and  occasional  paroxysms  of  dull  supra-orbital  or  cucum-  ■ 
orbital  pain,  disti-ess  the  patient.  .  ,  . 

Bodily  exertion,  or  mental  excitement,  or  errors  of  diet, 
agoi-avate;  rest  and  mental  tranquillity,  and  moderate 
nutiitious  diet,  mitigate  the  symptoms. 

Diminution  of  vision  goes  on,  sometimes  gradually, 
sometimes  suddenly,  the  photopsy  at  the  same  time  m- 
creasine:,  and  continuing  even  after  vision  is  lost. 

sSS^clive  symptoms  i^the  aade  /om. -Severe  burmng 
bursting  pain  in  the  eyebaU,  and  racking  pam  in  the 
s^n-a-oi-bital  or  ciixum-orbital  region,  m  the  temples,  and 
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from  thence  extending  over  the  wliolo  side  of  the  head. 
The  pains  ai-e  severest  towards  midnight. 

There  is  much  iutoloranco  of  light,  accompanied  by 
lacrymation,  and  the  sensation  as  if  a  foreign  body  were  in 
the  eye. 

With  great  photopsy,  vision  rapidly  becomes  dimmer 
md  dimmer,  rmtil  all  sensibiHtj''  to  external  hght  even  is 
Igst,  though  the  photopsy  may  stiU  continue. 

General  si/m2)toms. — In  the  chronic  disease  the  system 
ices  not  sjTiijDathise  much,  but  the  occiUTence  of  an  acute 
ittack  is  often  ushered  in  by  nausea  and  vomiting,  with 
severe  inflammatory  fever. 

Predisposing  causes. — This  disease  occurs  in  persons  ad- 
vanced in  hfe — more  fi-equently  females  than  males — and 
who  have  not  been  previously  quite  healthy,  having  been 
perhaps  the  subjects  of  rrrogular  gout,  derangement  of 
ihe  digestive  organs,  piles,  headaches,  gutta  rosacea,  or 
ihe  like. 

In  such  persons  the  eyes  have  seldom  remained  alto- 
jether  sound ;  the  borders  of  the  eyeHds  are  swollen  and 
pervaded  by  large  vessels ;  the  white  of  the  eye  is  dark 
md  dirty  looking,  and  peiwaded  by  large  varicose  vessels 
leriyed  fi'om  the  rectal,  tilled  with  dark  blood,  the  iris 
ncUned  towards  the  cornea,  with  the  pupil  rather  large 
md  sluggish,  whilst  a  sensation  of  fulness  is  experienced 
n  the  eyeball.  Photopsy  and  temporary  dimness  of 
:  rision  are  apt  to  be  occasioned  by  stooping,  by  being 
heated,  &c. 

Exciting  causes.~la  persons  in  the  state  of  general 
lealth,  and  with  the  state  of  eyes  above  described,  oph- 
halmic  inflammation,  induced  by  any  common  occasional 
ause,  is  prone  to  assume  this  form. 

As  more  special  causes  may  be  mentioned,  suppressed 
:out,  anxiety  and  mental  distress,  suppression  of  hasmor- 
hoKkl  discharge,  in  the  female  the  cessation  of  men- 
truation,  the  suppression  of  any  other  habitual  discharo-e 
outmued  over-exertion  of  the  eyes,  strong  Light,  cold  °  ' 

15oth  _eyes  may  be  attacked  at  once,  but  the  inflam- 
lation  IS  more  severe  in  the  one  than  the  other.  More 
suaUy  one  is  first  attacked  and  vision  destroyed  and 
ttei-wards  the  other.    One  eye  mav  however  be  spared 

f-iiure  of  the  disease. -Qvea.t  venous  congestion,  espe- 
aUy  of  the  choroid  and  retina,  is  the  characteristic  con- 
ition  of  the  eye  on  which  this  ophthahnia  supervenes 

Under  the  ophthalmoscope,  when  the  eye  can  bear  the 

£  2 
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examination,  tlio  excavated  state  of  the  optic  papilla  and 
poouliar  courRO  of  the  retinal  vessels  above  descnhed,  and  , 
delineated  at  p.  54,  may  he  ohsei-ved,  as  also  the  con-  , 
stiiction  of  the  arteries  and  the  enoi-mous  distension  of 

the  veins,  , .  • 

As  an  effect  of  the  internal  venous  congestion,  there  ib 
serous  effnsion,  espcciaUy  in  the  ceUs  of  the  vitreous 
body,  which,  in  pait,  causes  the  distension  and  hardness 

of  the  eyeball.  i    i-    i  -ii, 

Ai-tln-itic  posterior  intei-nal  ophthalmia  is  identical  vnth 
the  affection  named  acute  glaucoma.  We  shall  therefore 
have  to  return  to  its  pathology  under  the  head  of  Glau- 

^^^tses  —The  foUowing  is  an  example  of  the  disease  in  a 
subacute  form  :-A  woman,  set.  55  had  been  out  . 
health  and  in  a  desponding  state  for  thi-ee  months,  when 
one  day  in  the  early  pait  of  December  she  attended  a  , 
funeral;  and  was  exposed  for  a  considerable  time  to  the 
cold  ail'.  This  was  foUowed  by  an  attaxik  of  mflammation 
of  the  right  eye,  and  a  fortnight  after  by  a  similar  attack  : 

"^There^was  both  conjunctival  and  sclerotic  injection. 
The  sm-face  of  the  cornea  somewhat  rough  and  (hm.  ihe 
iiis  inclined  towards  the  cornea.  Pupils  dilated  and  m- 
regular,  and  behind  them  a  glaucomatous  appearance. 
The  borders  of  the  eyelids  were  red  and  swoUen 
Impaii-ment  of  vision  and  severe  cii-cumorbital  pam 
were  the  subjective  attendants  on  these  objective  phe- - 

""TZ'.  fortnight's  treatment,  vascularity  was  much  di- 
minished, the  Bight  improved,  and  pam  aU  ^f  jo^^'  J^ 
week  after  this  the  report  was.  Quite  fi-ee  fi-om  pam— 

^t\nSl.TrZ'-s.c.ee^,  month  ^ever  the.; 
were  alternate  relapse  and  improvement;  and  although 
111  active  inflammation  subsided,  and  t^^e  general  healft 
immovld  considerably,  congestion,  and  the  f  atahon  of 
IhJnupils  with  the  glaucomatous  appearance I'ehmdtheiar. 
continued,  and  the  sight,  instead  of  gettmg  better,  gradn- 

%rr:t^eTunder  which  the  temporary  inaprove- 

ment  took  place  principally  f^'f^^^l'^'Sts  at  bed: 
ten  grains  of  Dover's  powder  for  some  ^gl^t^  f 
time-on  two  occasions  combmed  with  two  or  three 
ira^  of  calomel-occasional  laxatives,  colchicum  with 
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magnesia,  and  afterwards  a  mixture  of  gentian  witli  sul- 
phui'ic  acid.  Priction  with  tiuctui'e  of  tobacco,  and 
blisters  to  the  nape  of  the  neck  and  behind  the  ears,  were 
applied. 

The  foUowiug  is  an  example  of  a  more  acute  attack : — 
A  gentleman  of  active  business  habits  consisted  me  one 
day  respecting  his  eyes.  He  told  me  that  he  had  recently 
had  an  attack  of  inflammation  in  them,  and  that  he  had 
at  the  same  time  been  affected  with  nausea  and  vomiting. 
On  examination  I  found  the  eyes  congested,  the  pupils 
dilated  and  sluggish,  and  the  sight  still  weak.  By  fol- 
lowing my  prescriptions  and  dii'ections,  the  patient 
quickly  recovered  and  returned  home.  Some  weeks 
^er,  being  in  London  on  business,  he  called  on  me 
;  that  I  might  see  how  well  he  had  recovered.  I  warned 
him,  however,  not  to  consider  his  eyes  safe,  and  advised 
I  him  to  be  less  eager  after  business.  A  few  days  after 
that,  I  was  called  to  see  him  one  morning.  I  found  him 
in  bed,  with  both  eyes  affected  with  severe  arthritic  pos- 
terior internal  inflammation.  He  told  me  that  he  was 
seized  the  evening  before  with  nausea  and  vomiting,  that 
dming  the  night  he  had  been  suffering  excruciating  pain 
in  and  around  the  eyes,  and  that  he  now  foimd  himself 
almost  quite  bhud. 

Although  I  explained  to  the  patient  the  danger  his 
sight  was  in,  it  was  with  great  difficulty  he  could  be 
induced  to  submit  to  the  following  treatment : — six 
leeches  around  each  eye,  calomel,  colchicum,  and  Dover's 
powder,  night  and  morning.  Einding  himself  relieved, 
1  and  his  sight  improved  in  two  or  three  days,  the  patient 
refused  to  take  any  more  medicine,  and  resolved,  at  the 
end  of  a  week,  contrary  to  my  advice,  to  take  a  long 
joui'ney  home  by  rad. 

He  accordingly  started  one  morning  in  an  invalid  car- 
riage. His  sight  was  then  so  far  recovered  that  he  could 
see  to  read  a  little ;  but  in  consequence  of  the  fatigue  and 
excitement  of  the  journey,  his  eyes  again  became  in- 
flamed before  reaching  home,  and  next  morning  he  was 
quite  bUnd  of  both  eyes,  and  continued  so. 

In  the  following  case,  iirst  one  eye  and  then  the  other 
was  destroyed. 

In  a  woman,  about  fifty-seven,  the  right  eye  was  af- 
fected severely  as  above  described  (pp.  241,  242) ;  the 
white  of  the  eye  pervaded  by  tortuous  vessels,  the  cornea 
dim  and  rough,  the  pupil  dilated  and  fixed,  the  lens 
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gla-QComatous  and  cataractous,  and  the  ej'e'ball  liard  to 
the  touch,  while  vision  was  coniijlelely  aboUshed.  The 
left  eye  was  in  the  state  of  predisposition  above  indicated, 
A  new  and  severe  attack  of  iuiiamniation,  attended  by 
the  subjective  symptoms  described  in  p.  242,  supervened 
in  the  right  eye,  the  consequence  of  which  was  that  the 
cornea  became  inhlti'ated  with  matter,  and  at  last  gave 
way,  allowing  of  partial  evacuation  of  the  humoui-s,  so 
that  the  eyeball  shrank  to  a  stump  in  the  socket,  with 
relief  to  the  suffering.    But  inflammation  supeiTening  in 
the  left  eye,  though  with  milder  symptoms,  vision  in  i| 
was  soon  completely  annihilated.    On  examination,  thsi 
pupil  was  seen  much  dilated,  and  the  lens  glaucouiatous._ 
Diagnosis. — This  disease  during  its  active  state  is  to  be 
distinguished  fi-om  arthritic  anteiior  iatemal  ophthalmia 
(p.  226,  et  seq.),  and  the  state  in  which  the  eye  is  left 
by  it  must  be  distinguished  from  cataract  and  amaurosie 
properly  so  called. 

Prognosis. — From  the  cases  above  related,  it  will  be  seea 
how  unfavourable  the  prognosis  is. 

Treatment. — The  application  of  leeches,  two  grains  of 
calomel  with  one  of  extract  of  colchicum  and  five  or  ten 
of  Dover's  powder,  at  bedtime  for  several  nights,  and  free 
action  on  the  bowels,  I  have  fi'equently  found  beneficial 
in  checking  the  inflammation.  After  that,  counter-irri- 
tation and  tonics  have  proved  useful. 

In  many  cases,  however,  no  effectual  relief  is  obtained 
from  this  treatment. 

Under  such  cii-cumstances  iiidectomy  (p.  151),  is  to  be 
had  recoui'se  to.  If  the  inflammation  has  akeady  at- 
tained a  severe  degree,  the  operation  had  better  be  per- 
formed at  once.— See  further  on  this  subject  under  the 
head  of  Glaucoma. 


Order  IV.— panophthalmitis. 

Panophthalmitis  is  inflammation  of  the  whole  eye. 
Primary  panophthalmitis,  i.  e.,  inflammation  mvadnag 
the  whole  eye  at  once,  is  of  rai'e  occuiTence.  Most  com- 
monly, panophthalmitis  is  secondary,  bemg  developed  by 
extension  of  inflammation  fi'om  one  structure  to  another, 
as  has  been  seen  may  take  place  in  some  of  the  ophthal- 
miee  above  considered,  especiaUy  the  posterior  intemai, 
and  sometimes  in  the  severest  degree  of  pm-ulent  oph- 
thalmia. 
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■  As  has  been  above  said,  panopMbabnitis  is  genus  as 
well  as  order. 

Genus. — pajvophthamiitis  . 

i  The  species  or  foim  of  panopbtbalmitis  -wbicb  it  is  pur- 
posed to  consider  bore  is  pblegmonovis  panophthalmitis. 

Certain  other  forms  will  be  ti'eated  of  below,  in  the 
Appendix  to  this  section. 

Phlegmonous  panophthalmitis.  * 

Ohjecfive  symptoms. — The  eyeUds  are  red  and  swollen, 
especially  the  upper.  There  are  inflammatoiy  swelling 
;of  the  cellular  tissue  of  the  orbit  and  capsule  around  the 
eyeball,  and  chemosis  of  the  conjunctiva.  The  chemotic 
swelling  is  not  so  great  around  the  comea,  as  at  the  cir- 
cumference of  the  ej^eball.  In  consequence  of  this,  the 
eyeball  is  fixed  and  protiiides  from  the  orbit,  stretching 
the  upper  eyebd  and  depressing  or  everting  the  lower. 

The  chemosed  conjunctiva  is  covered  with  a  pseudo- 
membranous fonnation. 

Besides  hy};)opj'on,  a  collection  of  matter  in  the  form  of 
a  yellowish-brown  opacity  is  seen  deep  in  the  vitreous 
hirmoiu-,  if  the  comea  and  lens  have  not  akeady  become 
opaque. 

Subjective  symptoms. — There  are  photopsy  and  blind- 
ness ;  and,  as  might  be  expected  from  the  great  distension 
of  the  eyeball  from  within,  and  the  j^ressm-e  to  which  it 
is  subjected  from  without,  the  suffering  is  very  severe. 
Besides  the  hot  bui'uing  pam  in  the  eyelids  and  the  whole 
region  of  the  eye,  aggravated  by  the  slightest  touch  or 
attempt  at  motion,  there  is  deep  distending  throbbing 
pain  in  the  eyeball  as  if  it  would  burst,  pain  in  the  orbit 
axtending  to  the  back  of  the  head,  pain  around  the  orbit, 
in  the  temples  or  all  over  the  side  of  the  head  and  face. 
There  is  also  great  intolerance  of  hght,  with  laciymation. 

Constitutional  symptoms. — Inflammatory  fever  and  some- 
times delirium  accompany  the  disease. 

Course. — To  the  symptoms  of  internal  inflammation 
with  pain  there  are  soon  added  the  swelling  of  the  eye- 
lids, the  prominence  of  the  eyeball,  and  the  chemosis. 

As  the  cUsease  advances  aU  the  symptoms  become  ag- 
^avated,  and  suppiu-ation  is  ushered  in  by  a  feeHng  of 
weight  and  cold  in  the  eye,  and  general  rigors. 

*  Ocular  phlegmon. — Idiopathic  ophthalmitis. 
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In  consequonco  of  tliG  accumulation  of  matter  in  its 
interior,  tho  oycball  is  much  di.ston(lo(l,  and  in  conBe- 
quonco  of  tlio  iucrousing  effusion  int^j  the  ocular  cap- 
sule, it  protrudes  still  more  fiom  the  orbit.  Tho  coi-nea, 
at  last,  may  become  infiltrated  with  matter  and  slough. 

With  tho  supervention  of  suppm-ation  the  suffering  not 
only  does  not  abate,  but  actually  increases,  in  conse- 
quence of  the  strong  outer  tunics  of  the  eyeball  not  at 
first  yielding  to  the  distension  fi'om  the  accumulated 
matter.  At  last,  however,  the  eyeball  bursts  by  the 
ulcerated  cornea  or  softened  sclerotica  giving  way,  and 
the  abscess,  together  with  blood  and  the  humours  of  the 
eye,  are  evacuated.  The  pain  which  before  this  was  of 
the  severest  character,  is  now  at  once  greatly  relieved, 
and  afterwards,  together  with  the  inflammatory  swelling 
of  the  parts,  gradually  subsides. 

Sometimes  it  is  merely  the  abscess  of  the  ocular  capsule 
which  points  and  bui-sts;  the  eyeball  remaining  entii-e. 

Implication  of  the  membranes  of  the  brain  may  super- 
vene. 

The  disease  is  not  always  of  so  severe  a  character. 
The  swelling  of  the  eyelids  and  chemosis  of  the  conjunc- 
tiva may  be  but  slight,  the  orbital  capsule  little  affected, 
tension  or  tenderness  of  the  eyeball  not  great,  photopsy 
and  pain  inconsiderable,  fever  moderate.  Nevertheless, 
there  is  seen  the  dark-yeUow  collection  of  pus  in  the 
vitreous  body,  with  more  or  less  hypopyon. 

Causes.— This  disease  of  the  eye  usually  occui-s,  espea- 
aUy  in  particular  states  of  constitution,  in  consequence 
of  the  intense  operation  of  those  causes  of  ophthakniie 
inflammation  in  general  which  act  directly  on  the  eyes 
as  above  mentioned  (p.  135),  especially  injunes,  chemical 
or  mechanical.  Not  unfrequently  ocular-  phlegmon  fol- 
lows operations  on  the  eye,  such  as  cataract  operations, 
abscission  of  staphylomata,  and  even  iridectomy.  Also 
extensive  perforating  ulceration  of  the  cornea,  as  m  the 
purulent  ophthalmias.  It.  is  especially  Uable  to  occur 
when  there  has  been  much  loss  of  vitreous  humour. 

Under  such  cii'cumstances,  as  there  is  no  gi-eat  mtra- 
ocular  distension,  the  suffering  may  not  be  so  very  great 
as  it  is  in  cases  in  which  there  is  at  fii'st  no  outlet  to  ac- 
cumulated fluids.  , 

Froqnosis.— It  is  rarely  the  case  that  the  eye  can  be 
saved  as  an  organ  of  vision,  men  the  disease  has 
already  made  some  progress,  preservation  oi  the  form  oi 
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the  eye,  though  atrophic,  will  perhaps  be  aU  that  can 
lie  hoped  for.  When  suppuration  has  taken  place,  even 
this  can  no  longer  ho  calculated  on.  If  the  eyeball 
biu'sts,  either  by  giving  way  of  the  sclerotica  or  destruc- 
tive ulceration  of  the  cornea,  the  humoui-s  -wolL  be  evacu- 
ated along  with  the  matter,  the  tunics  will  therefore 
collapse,  and  after  cicatrization  nothing  of  the  eyeball 
will  remain  but  a  smaU  stump  at  the  bottom  of  the 
orbit.  As  tho  suppurative  process  may  extend  to  the 
membranes  of  the  brain,  there  is  danger  of  life.  In  the 
milder  forms,  when  the  matter  is  not  thus  evacuated,  it 
is  absorbed,  and  the  eye  becomes  atrophic,  with  the 
cornea  still  clear  though  smaU. 

Treatment. — Blood-letting,  merciuialization,  and  opi- 
ates— incision  of  the  chemosed  conjunctiva  (p.  91),  eva- 
cuation of  the  aqueous  humom',  belladonna  lotion,  and 
anodyne  fi-ictions  around  the  orbit  or  over  the  temples, 
etc.,  constitute  the  treatment  which  must  be  carried  into 
effect  in  the  commencement  of  the  acute  disease.  Subse- 
quently, when  suppm-ation  threatens  or  has  commenced, 
all  that  can  be  done  is  to  apply  a  poultice ;  and  when  the 
abscess,  whether  of  the  eyeball  or  ocular  capsule,  be- 
comes prominent  at  some  point,  to  evacuate  it  by  punc- 
ture with  a  lancet,  in  order  to  relieve  the  suiTering. 
Punctm-e  of  the  ej^eball  with  a  lancet  may  even  be  ad- 
visable before  this,  to  reheve  suffering  by  removing  ten- 
sion, and  to  obviate  the  danger  of  the  inflammation  ex- 
tending to  the  brain.  After  this  it  will  be  necessary  to 
support  the  system  with  generous  diet  and  tonics. 

When  the  eye  has  become  quite  disorganized,  the  pain 
still  excessive,  and  especially  if  there  is  reason  to  sup- 
130se  that  there  is  a  foreign  body  in  the  eye,  the  best 
practice  is  to  proceed  without  delay  to  the  excision  of  the 
eyeball  from  the  ocular  capsule. 

Sometimes,  especially  in  cases  of  injury,  such  as  the 
lodgment  of  a  foreign  body  in  the  eye,  instead  of  sup- 
pm-ation, there  may  be  effusion  of  blood  and  serum  be- 
tween the  choroid  and  retina,  with  exudation  of  lymph 
in  the  region  of  the  ciliary  processes  and  iris.  In  such  a 
case,  also,  it  is  best  to  excise  the  eyebaU. 

APPENDIX  TO  THE  PRECEDING  SECTION. 

_  There  are  certain  febrile  and  inflammatory  diseases, 
mz.,  the  exanthemata,  hooping-cough,  a  particular  foi-ra 
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of  Gpidomic  fever,  and  iililoljitis,  in  the  course  of  or  sub- 
sequont  to  wliieli,  inflammation  of  the  eyes  is  liable  to 
su]iervene.  The  inflammation  is  commonly  named  mor- 
billous,  scarlatinous,  variolous,  postfebrile,  or  phlebitic 
oiihthalmia  or  ophthalmitis,  according  to  the  general 
disease  with  wliich  it  is  connected.  It  is,  however,  to 
bo  observed,  that  in  such  cases  the  ophthalmia  is  essen- 
tially the  same  as  some  of  the  foi-ms  above  described, 
being  not  only  not  a  specific  inflammation,  but  not  even 
always  of  the  same  kind  in  diff'erent  cases  of  the  same 
general  disease ;  thus,  exanthematous  ophthalmia  is 
sometimes  phlyctenular,  sometimes  pui'omucous,  some- 
times internal,  sometimes  even  a  panophthalmitis. 

Wliilst  therefore  the  practitioner,  in  treating  the  gene- 
ral diseases  above  mentioned,  must  be  prepared  to  en- 
counter supervening  ophthalmic  inflammation,  he  must 
also  be  prepared  to  find  that  inflammation  more  or  less 
difl'erent  in  kind  in  difi'erent  cases  of  the  same  disease, 
and  requii-ing,  therefore,  difi'erent  modes  of  treatment- 
modes  of  treatment,  however,  not  difi'eiing  from  those 
above  indicated  for  the  particular  species  or  foi-m  of  m- 
flammation,  except  in  so  far  as  maybe  necessitated  by  the 
pjresence  of  the  general  disease. 

Here  a  few  remarks  may  be  made  on  syphilis  and  the 
syphilitic  inflammations  of  the  eyes. 

SyiDhilis  is  so  far  like  an  exanthema,  such  as  the  sma:ll- 
pox,  that  a  person  who  has  once  been  inoculated,  and  m- 
fected  with  the  disease,  is  not  liable  to  a  new  infection. 
But  to  counterbalance  this  immimity,  the  old  infection 
clings  to  its  victim  in  a  very  inveterate  manner,  showmg 
itseK  often  again  and  again  in  some  shape  or  other  long 
after  he  had  supposed  himself  cm-ed.  The  disease  may 
descend  to  his  childi-en,  and  sometimes  even  rnfect, 
thi-ough  the  fcetus  in  utero,  the  previously  healthy 
mother.  Or,  the  father  being  healthy,  a  woman  who  has 
been  once  diseased,  though  reputed  cui-ed,  may  bmg 
forth  a  diseased  child.  Such  facts  indicate  that  m  the 
case  of  a  diseased  father  it  is  the  seminal  fluid  and  m  the 
case  of  a  diseased  mother,  it  is  the  ovum  which  is  con- 
taminated through  the  blood,  j-j.  ^ 

The  mischief  does  not  even  stop  here.  For  hereditary 
SYiDhiUs  is  very  contagious,  and  may  be  propagated  trom 
the  sores  on  an  infected  infant  to  any  person  handling  it, 
such  as  its  nui-se  (provided  that  nm-se  is  not  its  motiier;; 
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who  will  in  lier  tiu-n  infect  any  healthy  infant  whom  she 
may  afterwards  suckle,  or,  indeed,  any  other  person  with 
whom  she  may  happen  to  come  into  close  contact. 

From  those  I'omai'ks,  the  difference  between  acquired 
and  hereditary  S3'philis  wiU  be  imderstood.  It  is,  how- 
ever, to  be  remembered,  that  it  is  possible  for  an  infant 
free  fi'om  hereditary  taint,  to  become  infected  with  syphilis 
by  inoculation  fi'om  a  hii-ed  wet  niu'se. 

The  forms  of  ophthalmic  inflammation  above  described 
larising  fi-om  hereditary  syphilis  are,  sj^philitic  ophthalmia 
fiieonatorum,  sy|3hilitic  iritis  in  infants,  sj-philitic  posterior 
internal  ophthalmia  in  infants,  and  parenchymatous  cor- 
neitis  in  young  persons ;  whilst  those  arising  fi-om  acquired 
syphilis  are,  the  common  syphilitic  iritis,  and  syphilitic 
posterior  internal  ophthahma  of  adults. 

1st. — Morhillous  ophthalmia. 

Morbillons  ophthalmia  is  the  inflammation  of  the  eyes 
which  occm-s  in  or  supervenes  on  measles,  and  which 
usually  resembles  common  phlyctenular  ophthalmia, 
though  it  sometimes  assumes  the  scrofulo-catarrhal  or 
puro-mucous  character,  or  even  runs  into  internal  inflam- 
mation or  panophthalmitis.  In  general  the  inflamma- 
tion is  mild,  but  phlyctenulse,  or  even  abscess  of  the 
cornea,  followed  by  more  or  less  destructive  ulceration  of 
it,  may  take  place. 

Dia^fjjosw.— MorbiUous  ophthalmia  at  its  commence- 
ment so  much  resembles  scrofulous  ophthalmia,  that  it 
might  sometimes  be  taken  for  it  before  the  general  chsease 
has  declared  itself  by  eruption.  When  this  has  taken 
place,  the  morbillons  natiu'e  of  the  ophthalmia  wiU,  of 
course,  also  be  evident,  u-respective  of  any  differences  in 
its  natui-e  in  other  respects  which  may  present  them- 
selves. 

Pro(7??o«'s.— Although,  in  general,  this  ophthalmia  com- 
Qionly  subsides  with  the  general  disease,  under  very 
simple  treatment,  it  should  be  as  carefully  watched  as  rf 
t  was  an  idiopathic  aS'ection.  By  neglect,  very  serious 
•r  u-retrievable  injury  may  take  place  by  ulceration  of 
he  cornea,  to  the  extent  even  of  its  destruction,  and  the 
ormation  of  staphyloma. 

Measles  are  apt  to  leave  behind  them  a  tendency  to 
.i.hthabnia,  especially  scrofulous  ophthalmia,  ophthalmia 
arsi,  and  blenoiThoea  of  the  lacrymal  passages. 
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Tradwcnt. — Tho  general  troatmout  necessary  for  tlio 
[Tonm'ul  dinoaso  auswei'S  for  that  of  tho  ophthalmia, 
TonuiH  may  be  necessary  to  pitjinote  convalescence. 

Tho  local  treatment  of  the  inflammation  of  the  eye  is  to 
be  conducted  on  the  principles  laid  down  for  the  idiopathic 
ophthalmia  which  it  may  more  particulaily  resemble. 


2nd.  — Scarlatinous  ophthalraia. 

Inflammation  of  tho  eye,  occm-ring  in  scarlet  fever,  ig 
in  general,  similar  to  morbillous  ophthalmia,  and  the 
treatment  is  to  be  conducted  on  the  .sapao  piinciples. 

I  have  more  fi-equently  found  iiitis  occui'  in  scarlet 
fever. 
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The  ears  as  well  as  tho  eyes  are  liable  to  suffer  from 
inflammation  in  both  measles  and  scarlet  fever.  In  the 
latter  disease  the  inflammation  is  especially  destnictive 
of  the  ears,  and  sometimes  also  of  the  eyes. 

3rd. — Variolous  opJtthalmia. 

This  is  generally  of  a  much  more  severe  and  dangerous 
character  than  the  other  exanthematous  ophthalmiEe,  as 
used  to  be  exemplified  with  such  lamentable  fi-equency 
before  the  introduction  of  vaccination. 

Yariolous  ophthalmia  most  commonly  puts  on  a  form 
resembling  scrofulo-catarrhal  ophthalmia,  with  more  of 
the  p)hlyctenular  than  catarrhal  characters  (p.  205),  or 
catarrho-rheumatic  ophthalmia.  Sometimes  it  is  a  puru- 
lent ophthalmia.  Sometimes  the  internal  tunics  ai-e  un- 
plicated,  or  the  case  nans  into  ophthalmitis. 

It  is  about  the  eleventh  or  twelfth  day  or  later  from 
the  first  appearance  of  the  eruption,  and  when  the  secon- 
dary fever  has  commenced,  that  the  ophthalmia  most 
commonly  comes  on.  . 

There  is  conjunctival  and  sclerotic  redness,  accompamea 
by  heat,  pain,  and  the  sensation  as  if  a  foreign  body  were 
in  the  eye,  and  intolerance  of  light,  with  lacrymation. 
Exudation  takes  place  into  the  substance  of  the  cornea; 
pustules  or  abscesses  form  and  bui-st,  and  by  the  exten- 
sion of  the  ulceration  which  supervenes,  the  cornea  may 
be  penetrated  or  destroyed  to  a  greater  or  less  extent 

When  the  disease  puts  on  the  form  of  pm-ulent  ophthal- 
mia, this  unfortunate  result  is  stiU  more  apt  to  ensue. 
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The  period  of  invasion  of  this  ophthalmia  being  when 
the  general  eruption  is  on  the  decline,  the  pustules  or 
small  abscesses  which  are  so  ajit  to  iniplicato  the  cornea, 
ought  not,  Drs.  Gregory  and  Marson  justly  insist,  to  be 
■viewed  as  of  a  specific  natiu-e,  like  the  pustules  of  the 
akin,  but  merely  of  the  same  nature  as  those  which  may 
occur  in  any  acute  external  ophthalmia. 

In  the  eruptive  stage  of  smaU-pox  there  may  be  some 
degi-ee  of  conjunctivitis,  but  this  is  neither  frequent  nor 
dangerous.  "\Vhen  there  are  many  pustriles  on  the  eye- 
lids and  their  margins,  indeed,  the  swelling  may  be  so 
■great  that  the  eyelids  cannot  be  opened,  and  there  may 
ibe  an  increased  Meibomian  secretion,  by  which  the  edges 
lof  the  eyelids  are  glued  together  and  the  ej'-ela.shes  en- 
crusted ;  brrt  there  is  not  much  lacrymation,  little  or  no 
pain  in  the  eye,  or  manifestation  of  intolerance  of  light ; 
■and  when  at  last,  on  the  fading  of  the  eruption  and  sub- 
sidence of  the  swelling,  the  eyehds  admit  of  being  opened, 
the  eyeball  is  found  quite  safe,  the  conjunctiva  perhaps 
being  merely  somewhat  injected,  and  the  seat  of  a  little 
increased  mucous  secretion. 

Small-pox,  like  scarlet  fever  and  measles,  leaves  behind 
a  tendency  to  phlyctenular  ophthalmia,  scrofulo-catarrhal 
ophthalmia,  ophthalmia  tarsi,  blenorrhoea  of  the  lacrymal 
passages,  &c.* 

Treatment.  —  As  a  prophylactic  measure  during  the 
eruptive  stage,  any  matter  which  collects  at  the  borders 
of  the  eyelids  is  to  be  frequently  washed  away  by  means 
of  tepid  water,  and  after  each  ablution  some  mild  oint- 
ment is  to  be  smeared  along  the  borders  of  the  eyelids. 

Ophthalmia  having  declared  itself,  the  plan  of  treat- 
ment must  be  that  adapted  to  the  particular  form  which 
it  has  assumed. 

"When  the  cornea  is  thr-eatened,  vinum  opii,  dropped 
into  the  eye  every  day  or  every  other  day,  is  a  most  im- 
portant part  of  the  treatment. 

When  the  inflammation  has  begun  to  abate,  tonics  and 
generous  diet  -m]!  be  useful.  If  the  system  of  the  patient 
be  in  an  exhausted  state,  good  diet,  cordials,  and  tonics, 

•  In  small-pox,  not  only  is  a  tendency  left  to  phlyctenular  oph- 
■Ihalmia,  blear-eyes,  disease  of  the  lacrymal  passages,  &c.  ;  but 
the  eye-lashes  are  often  partly  lost,  and  partly  turned  in  against  the 
jyeball.  ^  The  injury  -n'hicli  may  result  to  the  eyelids  from  bad  ci- 
catrices is  considered  under  the  head  of  diseases  of  the  eyelids. 
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as  far  as  they  can  bo  pushed,  will  bo  necessary  from  the 
fhst. 

When  the  cornea  is  opaque,  perforated  by  the  ulceration 
or  altogether  destroyed,  the  prog^iosis  and  treatment  of 
the  case  come  under  the  heads  of  opacities  of  the  cornea}  I 
prolapsus  iridis,  or  slaphyhjina  iridis,  'which  see. 

4th.  — Post fehrile  opJdh a Iraitis. 

A  remittent  fever,  sometimes  attended  with  petechias, 
but  not  with  the  measly  eruption  of  tj^jhus,  often  accom- 
panied with  jaundice,  its  first  paroxysm  coming  to  a 
crisis  within  seyen  daj's,  a  relapse  haj^pening  almost  ia- 
variably,  but  the  patient  rarely  suffering  more  than  two 
paroxysms,  and  the  moitality  not  exceeding  thi-ee  and  a- 
haK  per  cent. ,  which  prevailed  very  extensively  in  Edia- 
bui'gh  and  Glasgow  in  1843-4,  and  has  prevailed  at  dif- 
ferent times  in  Dublin,  was  hable  to  be  followed  by 
various  sequelfe,  of  which  the  most  remai-kable  was  the 
affection  of  the  eye  to  be  here  noticed. 

This  disease  appears  to  be  a  form  of  posterior  internal 
ophthalmia,  usually  but  not  invariably  with  extension  of 
the  inflammation  to  the  anterior  segment  of  the  eyeball.* 

Symiitoms. — At  a  period,  vaiying  from  a  fortnight  to 
five  or  six  months,  after  recovery  fi-om  the  fever,  the  pos- 
terior internal  ophthalmia  declared  itself  by  the  subjec- 
tive symptoms  of  muscee  volitantes,  and  more  or  less 
dimness  of  vision,  increasing  perhaps  until  merely  a  per- 
ception of  light  and  shade  remained.  "When  anterior 
internal  ophthalmia  was  superadded  to  the  posterior  in- 
ternal, attention  was  more  forcibly  di-awn  to  the  disease, 
not  only  by  the  inflammation  having  become  objectively 
evident,  but  by  the  accompanying  ocular  and  circum- 
orbital  pain. 

The  greatest  number  of  cases  of  this  ophthalmia  oc- 
curred in  young  adults.  One  eye  alone  was  more  com- 
monly affected  than  both.  Of  the  two  eyes  the  right 
appears  to  have  been  the  one  which  more  frequently 
suffered. 

Exciting  cause. — The  onset  of  the  disease  of  the  eye  was 

*  In  some  cases,  tte  inflammation  of  the  eye  arose  in  and  -was 
confined  to  the  anterior  segment,  being  an  anterior  internal,  or 
sometimes  merely  an  external  opLtbalmia.  There  were  therefore 
no  amaurotic  symptoms. 
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generally  traceable  to  some  such  exciting  cause  as  ex- 
posui-e  to  cold,  using  tlie  eyes  too  eaiiy  after  recovery 
from  the  feyor,  &c. 

Prognosis. — '\Mien  early  and  properly  treated,  tlie  dis- 
ease was  in  general  foimd  to  j-ield  completely  though 
slowly;  vision  being  restored  even  when  it  had  become 
aJi-eady  extinguished,  \\1ien  not  thus  treated,  or  alto- 
gether neglected,  irremcchable  sequoias  were  found  to 
remain,  such  as  imperfect  vision,  muscte  volitantes,  scle- 
rotic staphyloma,  opacity  in  pupil,  &c. 

Treatmmt. — Bleeding,  mercmy,  and  belladonna  at  the 
commencement;  and  when  the  acuteness  of  the  disease 
began  to  subside,  counter-ii-ritation  and  quina,  appear  to 
have  constituted  the  most  successful  treatment.  Though 
the  patients  laboui-ed  under  general  debility  at  the  time, 
it  was  nevertheless  found  that  unless  abstraction  of  blood 
was  had  recourse  to,  the  recovery  was  slow  and  im- 
perfect.* 

5 th .  — Ph lebitic  op Jifha Imitis . f 

This  is  a  panophthalmitis  occui-riiig  in  cases  of  phlebitis, 
traumatic,  puerperal,  or  of  other  origin. 

In  some  cases  the  inflammation  comes  on  slowly,  and 
does  not  cause  much  distress  to  the  patient;  in  other 
cases,  the  attack  is  sudden,  and  is  attended  by  very 
severe  symptoms.  In  either  case,  however,  supposing 
the  patient  does  not  sink  under  the  primary  disease,  the 
eye  is  either  desti'oyed  by  suppuration  and  burstiag  of 
the  abscess,  or  left  amam-otic  and  atrophic. 

One  eye  or  both  may  be  aS'ected. 

The  constitutional  spmptoms  which  attend  this  disease 
are  those  of  the  phlebitis,  which  are  of  a  typhoid  cha- 
racter. 

_  The  general  circumstances  of  the  case  distinguish  phle- 
jitic  ophthalmitis  fi'om  common  phlegmonous  panoph- 
;halmitis,  to  which,  as  regards  local  sjonptoms,  it  has, 
specially  in  its  acuter  form,  a  great  resemblance.  There 

*  For  detailed  acconnts  of  Postfebrile  Ophthalmitis,  as  it  oc- 
■TUTed  in  Glasgow,  see  the  papers  of  Dr.  Mackenzie  in  the  "  He- 
lical Gazette"  for  Nov.  1843,  and  of  Dr.  Anderson,  in  the 

London  and  Edinburgh  Monthly  Medical  Journal"  for  October 
845.  Also  Dr.  Mackenzie's  "Practical  Treatise  on  the  Diseases 
f  the  Eye."    4th  edition,  1854. 

+  Py»mic  ophthalmitis. 
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is  a  difforonco  in  tlio  appearance  of  the  chemosod  con- 
iunctiva,  which  in  phlcbitic  o])hthalmitis  is  whitish  in- 
stead of  bright  red.  An  exudation  of  lyniyjh,  in  the  form 
of  a  pseudo-uiemhrano,  on  the  sm-face  of  the  conjunctiva, 
may  occur  in  both  diseases. 

iW(itvi(;iit.—Coniiuh^v'm<^  the  grave  natm-e  of  the  pn- 
maiy  disease,  the  affection  of  the  eye  constitutes  but  a 
comparatively  secondaiy  consideration  in  the  case.  The 
o-oneral  treatment  proper  for  the  phlebitis  is  that  which 
IS  also  proper  for  the  ophthalmitis.  The  local  treatment 
should  be  much  the  same  as  that  above  indicated  for 
phlegmonous  panophthalmitis. 

6th. — Traumatic  and  sympathetic  ophthalmitis. 

Inflammation  of  the  eye  excited  by  injuiy  putson  one 
or  other  of  the  various  forms  above  described.  The  par- 
ticular form  of  ophthalmia  excited  depends  partly  on  the 
seat  and  degree  of  the  injuiy,  and  partly  on  the  age,  con- 
stitution, and  state  of  health  of  the  patient.  The  influ- 
ence of  constitution  and  state  of  health,  for  example,  is 
shown  by  the  cucumstance  that  a  similar  mjury  may 
ffive  rise  to  a  severe  internal  ophthalmia  m  one  person, 
whilst  in  another  it  may  occasion  a  comparatively  unim- 
portant external  inflammation.  ,  ,  ,  • 

The  general  treatment  of  ti-aumatic  ophthalmia  must 
be  conducted  on  the  same  principles  as  that  for  the  cor- 
responding forms  of  ophthalmic  inflammation  above  de- 

The  special  ti-eatment  in  individual  cases  will  be  spoken 
of  below,  under  the  head  of  Injuiy  of  the  different  parts 

of  til©  GVG 

In  certain  cases,  the  eye  injm-ed  does  not  alone  become 
inflamed ;  the  opposite  eye  ere  long  becomes  affected  also, 
and  suffers  as  much,  sometimes  even  more,  ihis  is  con- 
sidered owing  to  the  sympathy  which  exists  between  the 
two  eves,  and  hence  the  inflammation  supeiwemng  m  the 
uniniured  eye  has  been  named  sijmpathetic  ophthahraa.  _ 

The  trarunatic  ophthalmia  on  which  sympathetic  m- 
flammation  of  the  opposite  eye  is  most  apt  to  supeiwene, 
involves  the  internal  textui-es  of  the  eyeball,  posterior  a. 
well  as  anterior ;  and  the  injm-ies  which  most  commonly 
excite  this  degree  of  internal  inflammation  are  pene- 
trating and  lacerated  wounds  m  the  region  of  the  cihaiy 
body,  especiaUy  with  some  loss  of  vitreous  humour,  and 
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prolapse  of  the  ii-is,  inflicted  by  cutting  instruments,  or 
by  the  forcible  projection  of  splinters  of  iron  or  stone,  or 
the  fi-agmeuts  of  percussion  caps. 

The  sjTnpathetic  ophthalmia  in  like  manner  involves 
the  internal  toxtm'es,  more  especially  those  of  the  pos- 
terior segment  of  the  eyeball ;  hence  diminution  of  vision 
and  photopsj'  are  early  symptoms. 

The  period  of  time  after  injuiy  of  one  eye,  at  which 
the  sj-mpathetic  ophthalmia  supervenes  in  the  other,  is 
generallj^  five  or  six  weeks,  but  sometimes  much  later. 
Indeed,  after  a  severe  injury  of  one  eye,  the  opposite  eye 
is  liable  to  suffer  at  any  time. 

Though  the  subjects  of  sjonpathetic  ophthalmia  are  ap- 
parently healthy  at  the  time  of  the  original  accident,  they 
do  not  in  general  apj)ear  to  be  of  sound  constitution,  for 
their  health  readily  breaks  up  ujider  the  treatment  neces- 
saiy  for  the  traumatic  ophthalmia,  and  the  debilitated 
state  of  health  thus  induced  is,  perhaps,  one  of  the  con- 
ditions which  operate  in  predisposing  to  the  sympathetic 
ophthalmia. 

The  sympathetic  attack  sometimes  cannot  be  traced  to 
any  immediate  exciting  cause ;  sometimes  it  appears  to 
have  been  brought  on  by  using  the  eye  too  soon  after  the 
iujuiy  of  the  opposite  eye. 

The  wounded  eye  in  general  becomes  atrophic  and 
amaurotic,  and  the  sympathetically  affected  one  pretty 
certainly  shares  the  same  fate,  in  spite  of  the  most  care- 
fully conducted  and  appropriate  treatment. 

Sympathetic  ophthalmia  having  hitherto  proved  so  littl© 
amenable  to  treatment,  the  greatest  attention  should  be 
]  laid  to  every  case  of  traumatic  internal  ophthalmia,  how~ 
ever  slight  apparently  at  fii-st,  in  the  hope  of  obviating 
an  attack  of  sympathetic  ophthalmia.  And  after  the  ces-' 
-siition  of  the  traiunatic  ophthalmia,  especial  cai-e  should 
be  taken  by  the  patient  not  to  use  either  eye  much  for  a 
considerable  time  to  come. 

It  has  been  supposed  that  injuries  attended  with  the 
lodgment  of  a  foreign  body  in  the  interior  of  the  eye,  are 
those  especially  which  are  followed  by  sympathetic  in- 
Hammation.  This  is,  however,  not  always  the  ease,  for 
the  inflammation  has  been  found  to  occur  in  cases  of 
.njury  of  the  eye  in  which  there  could  be  no  suspicion 
liat  any  foreign  body  had  become  lodged  in  its  interior, 
lud  sjTupathetic  ox^hthahnia  does  not  always  supervene 
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in  casnB  of  injui-y  of  ono  ej'e,  oven  when  it  is  ceiiain  that 
a  foreign  hoAy  is  lodged  in  its  interior. 

On  the  su])position,  however,  that  the  presence  of  a 
foreign  body  in  one  eye  is  the  cause  of  supervening  sym- 
pathetic ophthahnia  in  the  other,  Mr.  ]jarton,  (jf  Man- 
chester, recommended  abscission  of  the  anterior  segment 
of  the  injured  eye,  and  the  application  of  a  poultice  over 
it,  leaving  the  foreign  body  to  come  away  with  the  dis- 
chargo, — which  it  usually  does ;  in  a  day  or  two  after. 
In  the  heahng  process,  the  tunics  of  the  ej'ebaU  close  in, 
and  a  stump  remains,  fit  for  the  suppoi-t  of  an  artificial 
eye,  as  after  the  operation  for  staphyloma. 

That  the  practice  just  described  has  appeared  to  ward 
off  sympathetic  ophthalmia  fi-om  the  other  eye,  constitutes 
good  ground  for  adopting  the  same  plan  even  in  cases  in 
which  there  is  certainly  no  foreign  body  lodged  in  the  in- 
terior of  the  eye,  but  in  which  the  injury  is  in  other 
respects  similar,  and  has  abeady  destroyed  vision,  and  in 
which  sympathetic  ophthalmia  threatens. 

A  more  trustworthy  and  satisfactory  practice,  however, 
is  to  excise  the  whole  of  the  injui-ed  eye  fi-om  the  ocular 
capsule.*  After  which,  as  we  shall  see  below,  a  suffi- 
ciently good  socket  for  the  reception  of  an  ai-tificial  eye 
may  still  remain. 


Section  IV.— Chronic  Intlaiemations  and  vARiors 
OTHER  Morbid  States  of  the  Eye,  accompani- 
ments or  Consequences  of  the  QpHTHAXin^ 

1st. — Granular  conjunctiva.'^ 

This  morbid  state  of  the  conjunctiva  of  the  eyelids,  pal- 
pebral sinuses,  and  semilunar  fold,  presents  an  appear- 
ance something  like  that  of  a  granulating  sore  (Plate  L, 
fig.  2),  hence  the  name ;  but  its  nature  is_altogether  dif- 
ferent, as  has  been  above  explained  (p.  107). 

The  ocular  conjunctiva  is  not  subject  to  the  disease. 
Any  granular  appearance  which  it  may  present  either 
over  the  sclerotica  or  cornea  is  owing  to  real  granidations. 

*  See  infra.    Excision  or  enucleation  of  the  eyeball, 
t  Granular  eyelid. — Trachoma. 
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In  consequence  of  the  great  tendoncj-  to  granular  con- 
junctiva in  the  puromucous  oplithalmim  (pp.  162,  164, 
165),  the  surgeon  should  never  allow  himself  to  omit  the 
examination  of  the  inside  of  the  eyelids  and  palpebral 
sinuses  after  the  subsidence  of  those  inflammations ;  for, 
although  the  sclerotic  conjunctiva  may  have  become  free 
fix)m  redness,  the  palpebral  mil  stiU  be  in  the  morbid 
state  imder  notice  (p.  163). 

Granular-  conjunctiva  is  often  found  even  in  cases  in 
•which  the  sclerotic  conjunctiva  has  not  been  much,  if  at 
aU,  involved  in  the  inflammation,  for,  as  above  shown, 
the  inflammatory  congestion  on  which  the  development  of 
granular  conjunctiva  depends,  may  never  reach  beyond 
Sie  palpebral  conjunctiva,  and  may  be  so  slight  as 
scarcely  to  have  attracted  the  patient's  attention  (p.  165). 
On  this  chi'onic  inflammation,  however,  an  acute  attack 
I  of  ophthalmia  fi'om  slight  causes  (p.  168),  is  liable  to 
supeiwene. 

Superficial  vascularity,  thickening,  and  opacity  of  the 
.  upper  half  of  the  cornea  often  exist  along  with  granular 
conjunctiva,  and  have  been  attributed  to  the  friction  ex- 
erted on  it  by  the  rough  surface.  This  does  not,  however, 
appear  to  be  exactly  the  case,  for  vascularity,  thickening, 
and  opacity  of  the  conjrmctiva  corneee  are  met  with  in 
cases  in  which  gi-anular  conjunctiva  does  not  exist,  and 
may  be  absent  in  cases  in  which  granular  conjunctiva  is 
much  developed.  The  morbid  condition  of  the  comea 
just  mentioned  is  rather  the  result  of  the  extension  of  the 
same  inflammation  which  first  gave  rise  to  the  granular 
conjunctiva,  though  there  can  be  no  doubt  that  it  is  kept 
up  and  aggravated  by  the  friction  exerted  by  the  granular 
surface  of  the  palpebral  conjunctiva  (p.  169). 

_  Prognosis. — Granular  conjunctiva  is  a  very  intractable 
disease._  Even  imder  the  most  favourable  circumstances, 
the  conjunctiva  is  long  of  regaining,  if  it  ever  regains,  its 
natural  state.*    Besides,  the  attending  chi-onic  inflam- 

*  In  Ireland,  ophthalmia,  with  granular  conjunctiva,  and  all  its 
itrain  of  disastrous  effects  on  the  sight,  appears  to  he  endemic. 
lAlmost  all  the  persons  affected  with  granular  conjunctiva  who 
present  themselves  at  University  College  Eye  Infirmary,  I  find,  on 
inquiry,  to  be  from  the  South  of  Ireland.  In  the  United  States,  , 
laccording  to  the  editor  of  the  last  American  edition  of  this  -work, 
granular  conjunctiva  is  very  prevalent  among  the  immigrant  popu- 
ilation. 

s  2 


2G0  VASCTrLAK  CORNEA  AJST3  PANNTJS. 

Illation  is  always  ready  to  become  aggi'avated  into  a  more 
or  loss  acute  attack  of  piu-ulent  ophthalmia. 

Treatment.— In  the  treatment  of  granular  conjunctiva, 
caro  and  perseverance  are  requiied.  Attention  to  diet 
and  regimen,  tonics,  good  air,  and  protection  from  changes 
of  weather,  are  important  general  points  of  treatment. 
The  local  ti  eatment  should  consist  of  scaiification  of  the 
affected  conjunctiva  in  the  manner  above  described  (p.  90) 
every  second  or  thii-d  day,  and  immediately  thereafter  the 
application  to  it  of  some  strong  salve,  such  as  the  strong 
red  precipitate  or  sulphur  ointment  of  the  Pharmacopceia 
(p  85).  When  the  granulations  are  large  and  prominent, 
and  especiaUy  if  pedunculated,  they  may  be  at  once 
snipped  off  with  curved  scissors.  After  the  operation, 
the  salve  is  to  be  apphed  as  after  the  scaiification  merely. 

In  the  treatment  of  granular-  conjunctiva,  bluestone,  as 
above  observed  (p.  87),  has  been  sadly  misused.  Though 
by  it  and  other  caustics  the  granulations  may  have  been, 
desti'oyed,  the  conjunctiva  has  been  too  often  destroyed 
at  the  same  time.  The  inflammation,  the  cure  of  which 
ought  to  be  the  gi-eat  object  aimed  at,  has  been  m  general 
only  rendered  more  hopelessly  includable.  As  to  the 
powdered  acetate  of  lead,  I  cannot  speak  of  it  from  muct 
experience.    See  above,  p.  86. 


2nd. — Vascular  cornea  and  pannus. 

Yascularity,  and  more  or  less  opacity  and  thickening  of 
the  conjunctival  layer  of  the  cornea  are  not  of  unfrequent 
occuiTence  in  chi-onic  conjunctivitis.  In  a  shgnt  degree 
it  is  named  vascular  cornea;  but  when  the  vascularity 
and  thickening  of  the  conjunctiva  comefe  ai-e  so  great 
that  the  cornea  whoUy  or  in  part  appears  as  if  covered 
with  a  bit  of  red  cloth,  the  state  is  named  pannus.  (I'late 

^vfscuiai  cornea  or  pannus  is,  as  has  been  just  stated 
(p.  259),  often  kept  up  and  aggravated  by  gi-anulai-  con- 
Lctiva.     The  continued  ii-ritation  fi-om  mverted  eye- 
lashes is  also  a  very  common  cause  of  this  morbid 

condition  of  cornea.  i  •  ^„,.,^T-Af1 

Treatment.-'^hQ  soui-ce  of  irritation  being  removed, 
the  vascularity  of  the  cornea  sometimes  subsides  ot  itseU, 
or  with  the  assistance  of  local  apphcations,  such  a*  tM 
stroT.^  red  precipitate  ointment  (p.  85  .    Often,  however. 
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it  persists,  in  spite  of  treatment,  or,  having  been  re- 
moved, readily  returns. 

A  peculiar  plan  of  treating  the  granular  conjunctiva 
and  pannus  left  by  Egj'ptian  ophthalmia,  suggested  about 
fifty-fom-  years  ago  by  Dr.  Henry  Walker,  *  and  which, 
in  many  cases,  has  succeeded  in  the  hands  of  others,  is  to 
excite  in  the  eye  a  new  attack  of  pm-uleut  ophthalmia  by 
means  of  inoculation  (p.  168,  note). 

This  would  seem  a  hit  or  miss  proceeding,  even  if  we 
could  always  calculate  on  the  cornea  becoming  clear,  and 
the  gi-anular  condition  of  the  eyelids  being  cured,  in  the 
cases  in  which  we  might  succeed  in  saving  the  eye  fi-om 
total  destruction.  The  induced  attack  of  pm-ulent  oph- 
thalmia, however,  is  stated  to  run  a  less  violent  and 
destructive  com'se  than  an  original  attack. 

The  matter  (that  fii-om  the  eyes  of  an  infant  labouring 
under  ophthalmia  neonatorum  will  do,  and  is  the  most 
generally  attainable  for  the  purpose)  is  to  be  taken  up 
with  a  camel's  haii-  pencil  and  fi-eely  appKed  to  the  con- 
junctiva of  the  eye  affected  with  gi-anular  conjunctiva  and 
pannus  ;  whereupon,  the  desired  inflammation  supervenes 
in  the  course  of  from  six  to  ninety  houi's. 

3rd. — Cuticular  conjunctiva.^ 

In  this  disease,  the  conjunctiva  is  so  changed  in  stmc- 
ture  as  to  present  more  of  the  characters  of  skin  than 
mucous  membrane ;  its  epithelium,  the  epithehum  of  the 
cornea  included,  being  thickened,  dry,  and  semi-opaque, 
like  epidei-mis.  Its  surface  is  no  longer  duly  lubricated 
with  its  natural  mucous  secretion,  and  in  one  case — that 
of  a  chimney-sweeper — I  found  it  refuse  being  moistened 
with  the  tears,  as  if  it  had  been  greasy.  Along  with  this 
change  in  structure,  there  is  general  contraction  of  the 
whole  conjunctiva,  even  to  obliteration  of  the  palpebral 
srnuses  (p.  109). 

_  Subjective  symptoms.— The  vision  is  impaired  in  propor- 
tion to  the  dimness  of  the  epithelium  of  the  cornea,  the 
eye  feels  dry,  the  surface  of  the  conjunctiva  is  but  little 
sensible,  and  the  movements  of  the  eyeball  and  eyelids 
are  restricted. 

CbtMses.— Outicular  conjunctiva  is  commonly  the  result 

*  Edin.  Med.  and  Surg.  Journal.  1811. 
t  Conjunctival  xeroma  or  xerophthalmia. 
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of  some  oxtonial  oplithalmia,  sxicli  as  catarrhal,  scro- 
fulous, scrofulo-catarrhal,  or  tho  like,  which  Ijy  neglect 
or  mistroatmont  has  boon  allowed  to  fall  into  a  chronic 
state,  and  which  chronic  state  has  been  long  kept  up  by 
exposure  to  dust  and  acrid  vapours,  by  tho  inappropiiate 
use  of  ui-itating  applications,  such  as  the  nitrate  of  silver 
drops,  or  by  the  irritation  of  inveited  eyelashes.  The 
disease  may  also  arise  in  consequence  of  the  chronic  con- 
junctivitis kept  up  by  the  exposui-e  of  the  conjunctiva  in 
ecti-opium. 

The  diyness  of  the  eye  in  this  disease,  and  even  the 
disease  itself,  have  been  supposed  to  be  immediately 
owing  to  obliteration  of  the  lacrymal  ducts;  but  though 
there  may  sometimes  be  suspension  of  the  laciymal  dis- 
charge, this  is  not  always  so,  for  in  some  cases  the  pa- 
tients have  been  found  to  shed  tears.  In  the  case  above 
referred  to,  for  example,  the  tears  flowed  copiously  on 
some  inverted  eyelashes  being  plucked  out.  It  is  not, 
however,  the  tears  which  constitute  the  ordinary  means 
of  moistening  the  eye,  but  the  conjunctival  secretion. 
The  suppression  of  this,  therefore,  is  the  cause  of  the 
diyness,  and  the  cause  of  the  suppression  is  the  alteration 
in  structui-e  of  the  conjunctiva  above  described.  See 
lacrymal  xeroma,  under  the  head  of  diseases  of  the  lacry- 
mal organs.  .  . 

Prognosis  and  treatment. — Cuticular  conjunctiva  havmg 
been  found  incapable  of  radical  cure,  the  treatment  can 
only  be  palliative ;  and  this  must  consist  in  occasionally 
bathing  the  eye  with  tepid  water.  Wh.en  the  surface  of 
the  conjunctiva  repels  the  moistni-e,  as  if  greasy,  aqua 
potassas  may  be  added  to  the  water  in  the  proportion  of 
thi-ee  or  four  di'ops  to  two  ounces. 

M.  Coui'sserant  has  observed  marked  benefit  to  anse 
from  keeping  the  eyelids  for  a  long  time  closed  and 
bound  up.* 

4th. — Onyx  and  aUcess  of  the  cornea. 
The  nature  of  onyx  and  abscess  of  the  cornea  has  been 
above  described  (p.  114  et  seq.),  and  their  occuiTonce  m 
various  ophthalmias  referred  to  when  considermg  the  latter. 
All  that  requu-es  to  be  said  here  on  the  subject  is,  that  m 
the  ti-eatment  no  dii-ect  interference  with  the  onj-x  or 

*  French  translation  of  this  •work,  p.  2S0. 
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abscess  is  in  general  admissible.  The  only  indication  is 
to  subdue  the  inflammation  which  has  given  rise  to  it  as 
quickly  as  possible,  and  then  natm-e  will  do  what  can  be 
done  for  its  removal. 

oth. — Ulcers  of  the  cornea. 

Ulceration  of  the  cornea  has  been  above  described  (p. 
;  116,  et  seq.),  and  its  occurrence  and  characters  in  the 
I  various  ophthalmite  considered.  It  may  be  here  fui'ther 
!  remarked  that  destractive  ulceration  of  the  cornea,  with- 
.  out  much  or  any  appearance  of  inflaramation  of  the  eye, 
,  is  sometimes  obseiTed  in  cases  of  great  exhaustion  of  the 
i  system  fi-om  whatever  cause  (as  after  tjqjhus),  and  also  in 
.  cases  of  disease  of  the  fifth  pair-. 

The  Treatment  of  ulcers  of  the  cornea  comes  under 
:  the  head  of  that  of  the  ophthalmia  which  has  given  i-ise 
;  to  them ;   but  such  details  as  the  following  may  be 
mentioned  here: — 1.   As  chronic  superficial  spreading 
ulceration  of  the  cornea  is  fi-equently  accompanied  by  a 
.  granular  state  of  the  palpebral  conjunctiva,  this  source 
of  irritation   requires  to   be   particularly  looked  to. 
:  2.  When  a  deep  ulcer  is  thi-eatening  to  penetrate  the 
■  cornea,  evacuation  of  the  aqueous  humour  often  proves 
■■  of  gi'eat  service  by  taking  off  the  strain  from  the  ulce- 
rated part ;  and  the  inflammatory  action  usually  receiv- 
ing thereby  a  check,   the    conditions    are  rendered 
favoui'able  for  the  operation  of  remedies  and  the  estab- 
lishment of  granulation.    3.  When  an  ulcer  of  the  cornea 
near  the  centre  threatens  to  penetrate,  it  is  advisable  to 
keep  the  pupil  under  the  influence  of  belladonna,  in  order 
that,  should  perforation  and  consequent  escape  of  the 
aqueous  humour  take  place,  prolapse  of  the  iiis  may  not 
follow. 

Sometimes  the  whole  surface  of  an  ulcer  of  the  cornea 
is  found  covered  with  a  matter  resembling  (to  use  the 
comparison  of  Mr.  Wardi-op)  wet  chalk.    This  appearance 
is  attributed  by  Dr.  Jacob  to  a  precipitate  from  the 
i  acetate  of  lead  solution  so  frequently  employed  as  an  eye- 
i  water.    Beer  had  fi-equently  remarked  that  the  use  of 
.lead  lotions  rendered  the  cornea  opaque.    Any  part  of 
;the  conjunctiva,  whether  abraded  or  not,*  may  be  the 

*  This  is  well  seen  when  the  powdered  acetate  of  lead  has  been 
(applied  in  granular  conjunctiva,  see  p.  86. 
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scat  of  the  deposit,  but  attention  is  most  usually  drawii 
to  it  when  on  the  cornea.  The  white  deposit  is  apt  to 
become  hxed  in  the  cicatrice,  which  is  then  dense  and 
indelible.  Dr.  Jacob*  says  tliat  the  opacity  appears  to 
bo  produced  at  once  by  a  single  application.  He  has 
seen  it  the  day  affcei-  a  drop  of  solution  of  acetate  of  lead 
had  been  put  into  the  (lye  by  mistake.  A  white  deposit 
does  not  take  place  in  all  cases  in  which  the  acetate  ig 
used ;  but  Dr.  Jacob  says  that  he  does  not  think  he  can 
state  positively  the  precise  condition  of  the  ulcer  which 
causes  it. 

Dr.  Mackenzie  recommends  a  cautious  attempt  to  be 
made  to  remove,  with  a  small  silver  spatula,  the  white 
deposit  from  the  sm-face  of  the  ulcer ;  and  he  tells  us  that 
in  one  case  he  succeeded  in  separating  a  scale  of  lead 
which  had  been  deposited  on  the  cornea.  In  general, 
however,  it  is  safer  not  to  interfere  in  this  manner.  I 
have  seen  the  scale  become  detached  spontaneously,  as 
the  ulcer  healed. 

The  late  Mi-.  TyiTeUf  described  a  particular  disease  of 
the  cornea  under  the  name  of  ' '  Inflammation  of  the 
Cornea  with  deposition  of  earthy  matter,"  which  he 
considered  to  be  the  same  as  the  alleged  accidental 
deposition  on  ulcers  of  the  cornea,  from  lead  lotions, 
above  described. 

6th. — Opacities,  and  specks  of  the  cornea. 

Opacity  of  the  cornea  is  a  fi-equent  consequence  of  in- 
flammation, and  is  owing  either  to  interstitial  deposition, 
or  to  the  cicatrization  of  an  ulcer.  The  opacity  occurs  in 
various  degrees  of  density,  extent,  and  permanency,  from 
a  mere  speck,  which  tends  ultimately  to  disappear,  to  a 
dense  and  indelible  opacity,  involving,  perhaps,  the 
whole  centre  of  the  cornea,  and  concealirig  the  pupil. 

Opacity  from  interstitial  deposition — Nebula — Albugo.— 
The  speck  called  nebula  is  senii-ti-ansparent,  and  so  shaded 
off  at  its  cii'cumference,  that  it  presents  no  precise  limits. 
An  albtigo  is  also  shaded  off  at  its  circumference,  bxit  its 
centre  is  densely  opaque,  and  slightly  elevated ;  both  of 
which  characters  are  owing  to  the  larger  quantity  of 
exuded  lymph  than  in  the  simple  nebula.    A  nebula  is 

*  Dublin  Hospital  Reports,  vol.  v.  p.  370. 

+  Practical  Work  on  the  Diseases  of  the  Eye,  IS 40. 
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usually  the  result  of  diffused,  but  slight,  exudation; 
albugo,  again,  is  the  result  of  cii-cumscribed,  but  more 
copious  exudation,  which  has  not  been  matured  into  a 
phlyctenula  or  pustule. 

Sometimes  one  or  more  vessels  ai-e  seen  running  into 
an  albugo,  and  very  generally  there  may  be  observed, 
both  in  cases  of  albugo  and  of  opaque  cicatrice,  nebulous 
streaks  extending  towards  them  fi'om  the  cii-cumference 
of  the  cornea,  indicating  where  vessels  had  run. 

Treatnmit  of  opacity  from  interstitial  deposition. — In 
proportion  as  the  inflammation  subsides,  the  opacity 
diminishes  ;  therefore  no  special  remedy  is  required  for 
the  opacity  in  the  first  place,  and  in  the  second,  it  is 
proper  to  wait  and  see  what  the  natural  absorbent  powers 
of  the  part  can  effect,  which,  especially  in  yoimg  persons, 
is  often  a  gi-eat  deal.  If  the  opacity  contiuues,  and  if  it 
is  so  situated  as  to  distui-b  vision,  then  we  may  tiy  what 
local  applications,  counter-irritation,  and  especially  tonics 
1  and  change  of  air  will  do.  The  local  applications  which 
have  been  found  most  useful,  are  the  drops  of  the 
bichloride  of  mercmy  with  vinum  opii  (p.  83),  the  red 
■  precipitate  salve  (p.  85),  or  the  dusting  in  of  calomel. 

Opacity  from  a  cicatrice — Leucoma. — According  as  the 
.  ulcer  of  the  cornea  has  involved  merely  the  conjunctival 
;  layer,  or  both  this  and  the  proper  substance,  so  is  the 
.  cicatrice  semi-transparent  or  perfectly  white.  The  cir- 
:  cumference  of  an  opacity  fi'om  a  cicatrice,  is  usually 
.  more  defined  than  that  of  opacity  fi'om  simple  deposition. 


Fio.  40. 

iCentral  opacity  of  the  cornea 
concealing  the  pupil. 


The  same  eye  with  the  pupil 
dilated  by  belladonna.  ' 


Fio.  41. 


Though  after  the  healing  of  some  ulcers  of  the  cornea, 
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no  opacity  takes  place,  still,  when  tlio  cicatrice  of  an 
ulcer  is  opat^ue,  it  is  indelibly  so,  unless  the  ulcer  has 
been  a  more  abrasion  of  the  conjunctiva  comeao.  Though 
the  opacity  of  the  actual  cicatrice  is  permanent,  much  of 
the  cii'cumfereutial  opacity  depends,  like  nebula  and 
albugo,  on  interstitial  deposition  of  lymph,  and  tends, 
like  them,  to  clear  away. 

When  an  indelible  opacity  lies  over  the  pupil,  dilata- 
tion of  this,  kept  up  by  the  habitual  use  of  a  solution  of 
extract  of  beUadonua  or  of  the  sulphate  of  atropia  (p.  83) 
di-opped  into  the  eye  is  a  veiy  valuable  resoui-ce.  Figiu-es 
40  and  41.    See  preceding  page. 

In  cases  in  which  the  opacity  occupies  too  much  of  the 
centi-e  of  the  cornea  for  the  dilatation  of  the  pupil  to  be 
of  any  use,  recom'se  must  be  had  to  the  operation  of 
cutting  out  a  piece  of  the  ii'is  opposite,  the  clear  part  of 
the  cornea  [artificial  pupil  by  iridectomy  or  late^-al  excision). 
See  p.  151,  and  also  the  article  on  "artificial  pupil," 
infra. 

Dimness  of  the  inner  surface  of  the  cornea. — The  mem- 
brane of  Descemet,  when  inflamed,  is  the  seat  of  more  or 
less  milky  suffusion,  interspersed  with  numerous  small 
opaque  dots  of  an  altogether  peculiar  appearance.  "When 
the  membrane  of  Descemet,  Dr.  Jacob  iufoims  us,  has 
'been  touched  by  the  point  of  the  needle  in  breaking  up 
a  cataract,  an  opacity  is  produced,  closely  resembhng 
capsular  cataract.  I  once  observed  a  uniform  but  veiy 
slight  suffusion  of  the  membrane  of  Descemet  produced 
in  a  woman,  from  whose  eye  I  extracted  a  lenticular 
cataract,  in  consequence  of  her  having,  after  the  upper 
section  of  the  cornea,  suddenly  trumed  up  the  eye,  in 
which  movement  the  flap,  being  caught  by  the  upper 
eyeUd,  was  folded  down,  and  the  membrane  of  Descemet 
consequently  grazed  by  the  edge  of  the  lid.  Notwith- 
standing this,  recovery  without  any  other  untoward 
circumstance  than  the  slight  dimness  above  mentioned, 
rapidly  took  place. 

7th. — Hernia  of  the  cornea  {keratocele). 

For  the  description  of  hernia  of  the  cornea,  see  pp.  HT, 
118,  from  which  the  annexed  diagi-ams  are  reproduced. 

Though  in  a  case  of  hernia  of  the  cornea  properly  so 
called,  such  as  is  represented  in  Figoi-e  ||,  the  prommence 
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may  remain  permanent,  it  sometimes  happens  that  in  the 
coui-so  of  healing  of  the  ulcer,  it  flattens  down  to  a  level 
■with  the  rest  of  the  cornea. 


Fia.  ||. 

Prolapse  of  tlie  membrane 
of  Descemet. 


Fia.  ||. 


Hernia  of  the  cornea  pro- 
perly so  called. 


8th. — Prolapsus  iridis. 

This  has  been  above  described,  under  the  head  of  "  Ef- 
fects of  penetration  of  the  cornea  "  (p.  119). 

The  treatment  of  prolapsus  iridis  from 
penetrating  wound  of  the  cornea  is  consi- 
dered under  the  head  of  luounds  of  the 
cornea. 

When,  in  consequence  of  peneti'ating 
ulcer  of  the  cornea,  prolapse  of  the  iris 
has  taken  place,  there  should  in  general 
be  no  direct  interference  with  the  pro- 
lapsed iris.  The  attention  ought  rather 
to  be  continued  to  the  removal  of  the  in- 

:  flammation,  of  -which  the  prolapse  of  the 

;  iris  is  the  remote  consequence,  in  order  to 

]  promote  the  result  above  described  (p.  120). 
If  the  prolapsus  iridis  be  of  a  size,  how- 
ever, likely  to  lead  to  partial  staphyloma, 

.  a  snip_  may  be  made  in  it  with  a  paii-  of  Prolapsus 

I  fine  scissors,  ia  order  to  allow  the  aqueous  iridis. 
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htimour  to  drain  away,  and  thus  keep  it  collapsed  while 
the  cicatrice  is  being  formed  over  it. 

9th. — Staphyloma  of  the  cornea  and  iris. 

An  unnattu-al  prominence  with  opacity  of  a  pait  or  of 
the  whole  of  the  cornea  of  a  gi-ayish- white,  or  mother-of- 
pearl  appearance : — Such  is  the  definition  which  a  first 
view  would  suggest  of  partial  or  total  spherical  staphylo'ma 
of  the  cornea  and  ii'is ;  that  it  is  not  quite  accmate,  how- 
over,  will  be  shown  when  the  nature  of  the  morbid  change 
comes  under  consideration. 

Partial  staphyloma. 

Objective  characters. — Par- 
tial staphjdoma  most  usu- 
ally involves  the  lower  or 
lateral  pai-t  of  the  cornea, 
and  may  vary  in  extent  from 
a  quarter  to  a  full  half  of 
the  area  of  that  membrane. 
On  close  examination,  the 
iris  is  seen  drawn  towards, 
and  joined  to  the  inner  sur- 
face of  the  opaque  projec- 
tion. The  anterior  chamber 
is  in  consequence  much  con- 
tracted. According  to  the  situation  and  extent  of  the 
staphyloma,  so  is  the  integi-ity  of  the  pupil  more  or  less 
interfered  Avith ;  and  that  either  by  direct  incoi-poration  of 
the  pupillaiy  margin  of  the  iris,  or  by  opacity  extending 
to  the  part  of  the  cornea  over  the  pupil. 

Suhjective  symptoms.— Vision  is  mipau-ed  _m  proportion 
to  the  degree  "in  which  the  pupil  is  involved  m  the  manner 
just  stated.  Besides  this,  the  prominence  bemg  on  the 
one  hand  exposed  to  the  desiccant  and  mitating  action  of 
the  air,  &c.,  and  on  the  other,  acting  as  a  foreign  body, 
frequent  nictitation  is  excited,  which  frets  both  the  sta- 
phyloma and  eyelids  ;— whence  the  weak  state  of  the  eye 
and  frequent  attacks  of  ioflammation. 
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Total  spherical  staphyloma, 

;     Objective  characters. — 
I  In  tliis  case,  the  opaque 
sstructui'e,  which  repre- 
sents the  cornea,  forms 
;  a  prominence  so  lai-ge  as 
:  to  stretch  and  press  out 
the  eyelids,  or  even  to 
project  considerably  from 
:  between  them. 

Subjective  symptoms. — 
I  Vision  is  wholly  lost ; 
:  but  a  perception  of  light 
I  and  shade,  &c.,  remains. 

Course. — The  staphj-- 
I  loma  may  remain  station- 
.ary,  but  sometimes  it  goes  on  increasing  in  size  till  it 
ibursts.  This  is  attended  with  very  severe  symptoms,  such 
as  distension  in  the  eye,  and  cii'cumorbital  pain,  prevent- 
:ing  sleep,  and  exhausting  the  patient.  On  the  bursting 
of  the  eye,  these  symptoms  immediately  subside,  and  if, 
together  with  the  aqueous  humour,  the  lens  and  part  of 
ithe  vitreous  humour  have  escaped,  the  eye  does  not  again 
become  distended,  but  contracts  into  a  stump,  marked 
with  depressions  at  the  places  corresponding  to  the  in- 
sertion of  the  straight  muscles.  If  all  the  vitreous  humour- 
has  escaped,  the  membranes  shrink  back  in  the  orbit,  and 
form  a  small  shapeless  mass  at  its  bottom.  If  the  aqueous 
humour  only  escapes,  the  staphyloma  sinks  for  a  day  or 
two,  but  soon  returns  to  its  fonner  state,  when  by  the 
closure  of  the  laceration,  the  aqueous  humour  is  allowed 
to  re-accumulate. 

Pathology. — In  consequence  of  inflammation,  the  struc- 
ture of  the  cornea  is  changed,  the  iiis  adheres  to  it  sur- 
face to  surface,  and  the  two  together  are  distended  into 
an  opaque  prominence,  of  more  or  less  considerable  size. 
Such,  in  a  few  words,  was  the  commonly  received  opinion 
regarding  the  formation  of  staphyloma  of  the  cornea 
fend  ms  up  to  1838,  when  I  enunciated  a  different  view  of 
the  matter.  * 

If  in  scrofulous,  catarrhal,  or  catarrho -rheumatic  oph- 


*  Medical  Gazette,  February,  1838. 
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thalmia,  tlioro  bo  a  penetrating  ulc(!r  of  tlie  cornea,  tlie 
aqueous  humour,  as  lias  been  ah'oady  mentioned,  escapes, 
tho  iris  falls  foi  ward  into  contact  witli  the  coi  nea,  and  a 
small  part  of  it  is  perhaps  prolapsed  through  the  ulcerated 
opening.    Tho  progress  of  the  ulceration  being  stopped  by 
the  sTibsidenco  of  the  inflammation,  th(j  prolapsed  portion 
of  tho  iris,  and  the  \ilcerated  part  of  the  cornea  are  in- 
volved in  one  cicatrice.    The  opening  in  the  cornea  being 
thus  closed,  the  aqueous  hiunour  again  collects,  and  the 
anterior  chamber  is  restored ;  though  somewhat  dimin- 
ished, in  consequence  of  the  partial  adhesion  Ijetween  the 
iris  and  cornea  {synechia  anterior).    There  is  no  prominent 
distension  on  tho  front  of  tho  eye  in  this  case,  because,  as 
the  inflammation  subsides,  the  small  protruded  portion  of 
iris  shi-inks  and  flattens  ;  but  if  the  destmction  of  the 
cornea  has  gone  on  farther,  either  by  extension  of  ulcera- 
tion from  a  continuance  of  the  inflammation,  or  by  the 
giving  way  of  an  abscess  of  the  cornea,  and  considerably 
more  of  the  iris  has  proti-uded,  the  prolapsed  portion  of 
the  ii-is  does  not  shrink  when  the  inflammation  begins  to 
abate,  as  in  the  former  case,  but  remains,  and  foi-ms  _a 
projection  at  the  part  of  the  cornea  implicated,  which  is 
generally  the  lower  or  lateral.    This  projection  is  at  first 
merely  a  bag  of  the  iiis  distended  by  the  aqueous  humour, 
and  is  called  staphyloma  iridis ;  but,  by-and-by,  its  ex- 
posed surface  becomes  covered  by  an  opaque  fii-m  tissue, 


Fig.  47. 


Fig.  4S. 
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I  nea.    Tlie  projection,  the  mode  of  origin  of  wliich  I  have 
just  described,  is  a  jiartinl  staphyloma  (Fig.  47) ;  it  is  not 
a  distension  of  the  cornea  itself,  but  a  protruded  portion 
of  the  ii-is  covered  by  a  neiu  tissue,  intended  to  supply  the 
loss  of  substance  which  the  cornea  has  sustained.  The 
mode  of  origin  of  a  total  staphyloma  (Eig.  48),  is  essentially 
the  same,  but  differs  only  in  degree.    The  whole  or  greater 
part  of  the  cornea  being  destroyed,  as  occurs  in  gonor- 
rhoea!, pm-ulent,  and  very  often  "in  variolous  ophthalmia, 
I  as  also  in  that  of  new-born  infants,  the  iris  falls  forward, 
,and  its  exposed  suiface  gradiiaUy  gets  covered  with  an 
1  opaque  cicatrice-like  tissue  ov  pseudo- cornea,  of  greater  or 
I  less  thickness;  whilst  a  layer  of  lymph,  as  I  have  found, 
imay  be  deposited  on  its  posterior  sui-face.    The  pupU 
I  becoming  closed  in  the  course  of  this  process,  the  aqueous 
humoui-  is  allowed  to  re-accumulate  in  the  posterior 
chamber,  and  by  its  pressure,  the  iris,  with  its  pseudo- 
■comeal  investment,  is  distended  in  the  form  of  a  tumour 
on  the  front  of  the  eye,  and  a  total  staphyloma  is  the  re- 
■sult.    Sometimes  the  central  part  only  of  the  cornea  is 
destroyed,  a  ring  of  the  circumference  still  remaining ; 
the  staphylomatous  projection  has  then  the  form  of  a 
ismaU  globe  stuck  on  the  fi-ont  of  a  larger ;  or,  if  the 
cornea  at  its  junction  with  the  pseudo-cornea  has  yielded 
to  the  pressiu-e  of  the  aqueous  humour,  and  especially 
if  disease  has  extended  to  the  ciliary  body,  the  whole 
front  of  the  eye  is  prominent  like  a  blunt  conQ.— [Conical 
staphyloma.) 

Sometimes  when  the  destmction  of  the  cornea  is  of  small 
extent,  the  cicatricial  tissue  which  is  developed  over  the 
prolapsed  iris,  may,  though  at  first  prominent,  subse- 
quently become  flattened  from  contraction.  By-and-by, 
however,  in  consequence  of  a  new  attack  of  inflammation' 
perhaps,  aqueous  humour  is  poured  out  in  increased 
quantity  into  the  posterior  chamber  (now  cut  off  from  all 
communication  with  the  collapsed  anterior  chamber,  in 
consequence  of  the  closm-e  of  the  pupil),  and  the  cicatrice, 
inable  to  withstand  the  pressure  fi-om  behind,  is  pro- 
anided  into  a  staphylomatoiis  projection. 

The  pseudo-cornea,  both  in  partial  and  in  spherical  sta- 
phyloma, IS  more  or  less  pervaded  by  dark-coloui-ed  vari- 
cose vessels. 

A  circumstance  in  the  pathological  anatomy  of  staphy- 
loma worthy  of  being  noticed  is,  that  when  the  tumour 
:.ttains  a  large  size,  the  iiis,  adherent  to  the  pseudo- 
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cornea,  is  torn  from  the  choroid,  and  becomes,  at  the  same 
time,  atrophied  and  separated  into  shredB ;  so  that  when  we 
examine  the  internal  surface  of  such  a  staphyloma,  after 
death  or  after  it  has  been  removed  by  operation,  we  hnd 
the  iris,  which  adheres  to  the  pseudo-cornea,  broken  and 
reticulated  ;  whereas  the  internal  sui-face  of  a  staphyloma, 
which  has  not  reached  a  great  size,  exhibits  the  u-ib  stiU 

entire.*  .,         „  . 

That  the  cornea  and  iris  do  not  unite  surface  to  sur- 
face, to  form  a  staphyloma,  may  be  inferred  from  what 
has  been  said  above;   but  the  following  consideratione,  | 
above  merely  ghinced  at  (pp.  122,  135),  show  that  such 
a  union  is  not  prone  to  take  place  under  any  circum. 

^*i!'0nTxamining  a  staphyloma,  along  mth  which  the 
circumferential  part  of  the  true  cornea,  which  stiU  existed 
had  been  removed  by  operation,  I  f^^^^^^^'S 
part  of  the  ii-is,  though  m  close  contact  ^^h  the  ktter 
not  at  aU  adherent  to  its  inner  surface  on  which  the  mem- 
brane of  Descemet  still  existed. 

2  In  penetrating  ulcer  of  the  cornea,  and  prolapsuB 
iridis  of  coui-se  the  prolapsed  pai-t  of  the  ins  adheres  to 
Se  corneal  the  oZ  poiJt.  But  though  tl^e  two  m^r 
branes  have  come  into  contact  m  the  whole  extent  of  their, 
surfaces,  i^  consequence  of  the  escape  of  the  aqueous 
Siom  thi-ough  the  opening  in  the  coi-nea,  made  by  the 

pZtrating  ulcer;  and  though,  ^,'=°^T'''''^W.  to 
attending  inflammation,  the  ch-cumstances  favourable  for 
fdhest^/exist,  still  the  iris  does  not  adhere  to  the  com^. 

surface  to  surface,  as  the  pleui-a  P^°^^^.  "I'ScSated  I 
nieura  costaUs.  On  the  contrary,  as  soon  as  the  ulceratea  i 
oneXr£  the  cornea  closes,  so  that  the  aqueous  humour  ■ 
TaZ^d  to  accumulate  the  his  recedes  from  the  coi^ea 
and  the  anterior  chamber  is  re-estabh.hed  ihe  omy  | 
adhesion  between  the  ii-is  and  cornea  is  at  the  one  pomt  | 
where  the  prolapsus  iridis  took  place. 

3    Again,  cases  of  penetratmg  i^cer  oi  a>m^ 
occur      which  the  aqueous  humour-  havmg  f  ^fP^^' ^^^^ 
?he^'is  cLe  into  coUct  with  the  cornea,  but  no  pro- : 
lapses  II  former  Wng  taken  place 
between  the  two  ensues,  but  the  ms  receaes  irom 

•  Beer's  Anslcht  der  staphylomatosen  Metamorpbosen 
Auges.    Wien,  1805.     Mackenzie's  PracUcal  Treatise,  4tli  edi 
tion,  p.  663.    London,  185i. 
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cornea,  as  soon  as  the  opening  in  the  latter  from  the  ulcer 
closes  and  prevents  the  farther  escape  of  aqueous  humour. 

4.  One  would  suppose  that  if  adhesion  between  the 
anteiior  sui-face  of  the  ii-is  and  inner  smface  of  the  cornea 
were  a  thing  prone  to  take  place,  that  it  would  have  been 
observed  in  those  cases  of  inflammation  of  the  membrane 
of  the  aqueous  humour  in  which  the  operation  for  evacu- 
ating the  latter  has  been  performed ;  but  I  apprehend  no 
one  ever  saw  such  a  result.  In  the  operation  for  the  ex- 
traction of  the  lens  in  cataract,  the  aqueous  humour 
having  escaped,  the  ii-is  comes  into  contact  with  the  cornea, 
and  continues  so  for  a  considerable  period ;  but  if  there  be 
no  prolapsus  iridis,  adhesion  never  takes  place.  If  the 
iris  does  not  adhere  to  the  cornea  when  these  two  parts 
come  into  contact,  from  the  escape  of  the  aqueous  humour, 
and  while  in  a  state  of  inflammation,  much  less  do  they 
adhere,  independently  of  the  removal  of  that  fluid. 

But  it  may  be  said,  it  is  not  in  consequence  of  such 
linflammations  of  the  eye  that  staphyloma  occurs,  but  that 
purulent,  gonorrhoeal,  and  variolous  ophthalmia  are  the 
most  frequent  causes  of  staphyloma  ?  True  ;  but  under 
what  conditions  does  staphyloma  occur  in  those  diseases  ? 
Not  by  adhesion  of  the  ii-is  to  the  cornea,  surface  to  sur- 
face, but  only  when  the  cornea  has  been  more  or  less 
extensively  destroyed.  Now  purulent,  gonorrhceal,  and 
variolous  ophthalmise  are  the  very  diseases  in  which,  as 
18  well  known,  this  takes  place. 

This  view  of  the  pathology  of  staphyloma,  which  I  first 
publ^hed  twenty-seven  years  ago,  and  which  has  been,  on 
msufacient  grounds,  objected  to  by  some,  has  been  ably 
illustrated  by  Professor  Eoser,  of  Marbui'g,  in  an  elabo- 
rate monograph.  * 

Diagnosis  of  partial  staphyloma. — Conical  cornea  can 
scarcely  be  confounded  with  partial  staphyloma,  but  a  form 
of  hernia  cornefe  (sometimes  called  staphyloma  cornece) 
resembles  it  in  being  prominent,  though  differing  fi'om  it 
m  not  being  so  opaque,  and  in  not  having  the  iris  ad- 
tierent  to  it  (p.  118,  fig.  29).  An  albugo  is  opaque,  but 
not  so  promment  as  a  partial  staphyloma,  and,  as  in  the 
orecedmg  mstance,  free  of  any  adhesion  with  the  iris.  A  . 
leucoma  is  opaque,  and  may  be  combined  with  synechia 
interior,  but  the  adhesion  of  the  iiis  is  comparatively  of 

^^^'^         Hornhaufc-Staphylom.    Nacli  dem  gegenwar- 
ngea  Standpunct  der  Wissenschaft  zusamuien  gefasst. 
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small  extent,  and  the  prominence  of  staphyloma  is 

^  PwnosM  and  treatment  of  partial  staphyloma.— li  the 
staphyloma  he  smaU  and  do  not  implicate  the  pupd  much 
the  less  that  is  done  by  way  of  ti-eatment  the  better,  hut 
iiTitation  is  to  be  guarded  against,  and  any  tendency  to 
inflammation  kept  down  by  occasionally  droppm-  m  a 
solution  of  nitrate  of  silver  or  diluted  vinum  opu  If 
the  nunil  be  much  impUcated,  however,  with  a  part  ot  its 
edo-e  still  free,  an  artificial  pupil  by  lateral  excision  may 
be^advantageously  performed. 

ProqnoBisand  treatment  of  total  staphyloma. -W^^n  an 
inflanimation  of  the  eye  has  run  so  disasti-ou^  a  coui-se 
ihSt  the  conditions  for  the  foi-mation  of  a  total  staphyloma 
are  laid,  any  ti^eatment  which  may  be  adopted  can  have 
for  its  object,  not  to  save  the  eye  as  an  oi^an  of  vision 
but  to  prevent  it  from  degenerating  mto  a  tumoui',  which 
not  onfy  causes  great  deformity,  but  is  a  soui-ce  of  con- 
Sdeiable  ii-ritation  even  to  the  opposite  eye,  so  much  so, 
that  the  patient  seeks  for  its  removal  by  operation,  sooner 


Prophylactic  treatment.-Kcco^^^g  to  the  account  of  the 
mode  of  foi-mation  of  total  staphyloma  above  given,  it 
Appeals  that  the  accumulation  of  aqueous  t™^),'^^ 
still-existing  posterior  chamber,  is  what  causes  the  dis- 
tension of  the  ii4s,  together  with  the  pseudo-comea  deye- 
W  on  its  surface.  If  this  be  the  case,  the  destriiction 
of  the  som-ce  of  the  aqueous  humour-,  by  breakmg  m 
uT,on  theTtegi-ity  of  the  posterior  cham_ber,  is  a  mean. 
Xch  offers  itseK,  to  prevent  the  development  of  the 
rivlomatous  prelection.  The  simplest  plan  of  effect- 
tlis  ™arii4  to  me  to  be  the  exti-action  of  the  lens, 
riuuL  Sation  in  practice  in  the  foUowing  case  :- 

A  man  Tout  twenty-two  years  old,  came  to  me  abour-  ■ 
in^Sr  the  effects  of  severe  purulent  ophthalmia  of 
both  eves     In  the  right  eye,  the  cornea  bcmg  destroved  . 
!;^?t&il  closed,  ?he  -^^^-0^:^^^       ^  ^^S:^  \ 
^^i^S-^speu'et!^^^ 
InZ  "o^sequently  considerable  disf-Xcte"  w^tht 

the  presence  of  the  staphyloma  m  the  right.    i3y  an  in 


HYPOPYON.  275 


cision  -svitli  a  Beer's  cataract-knife  through  the  protrudine: 
and  distended  iris,  the  lens  was  extracted.    Severe  re- 
action foUowed ;  less  perhaps  in  consequence  of  the  ope- 
ration, than  from  the  patient  not  being  in  a  situation  to 
take  proper  care  of  himself.  The  ii-is  did  not  again  become 
distended ;  on  the  contrary,  the  eye  shi-ank,  and  ii-ritation 
being  thus  remoTed,_  the  left  eye  progressively  recovered 
as  fai'  as  the  org;anic  changes  it  had  ah-eady  undergone 
allowed,  ^d  fui-ther  than  there  had  been  reason  to  hope 
tor,  as  sufScient  vision  was  preserved  to  enable  the  patient 
to  resume  his  employment  as  a  porter. 
,  In  those  cases  iii  which  the  eye  is  desti-oyed,  whether 
m  adults  or  new-born  infants,  by  purulent  ophthalmia, 
variolous  ophthahma,  &c.,  and  in  which  staphyloma  does 
not  result,  but  the  pseudo-cornea  which  forms  remains 
flat  and  the  eyeball  becomes  atrophic,  I  suspect  the  lens 
has  escaped  on  the  giving  way  of  the  cornea.    In  a  case 
oi  ti-aumatic  hypopyon,  Professor  Eoser  relates  that  after 
destruction  of  the  cornea,  he  found  the  crystalline 
body  exposed,  and  that  on  the  bui'sting  of  the  cansule 

W  tlv  ""^f  ? '  P^^l-    ^°  staphyloma  foiled, 

but  heahng  took  place  with  a  flat  cicatrice. 

^tr?l  spherical  staphyloma  is  a  source  of 

great  deformity  :  its  removal,  therefore,  is  often  sought 
lor  m_  onler  that  an  artificial  eye  may  be  worn.  But  what 
I  p^ciimUy  demands  its  removal,  sooner  or  later,  is  the 
citation  which  It  keeps  up,  and  which  is  apt  to  be  com- 
mmucated  to  the  opposite  eye. 

^I'f,  sometimes  the  case,  the  posterior  segment  of 
the  eyebaU  has  suffered  from  the  inflammation  Ihich  led 
ter^Jr  ^^^1,1       staphyloma,  so  that  there  is  pos- 

tenor  hydi-ophthalmia  and  dissolution  of  the  viti4ous 
numour,  it  is  best  to  excise  the  luhole  eyehall  (p.  286)  But 
of  ^.«™"}only  the  case,  the  posterior  segment 

•  T^^^  ^'^^^t^y-  abscission  of  the  stlphy- 

wma  IS  the  operation  to  be  performed  (p.  284). 

1 0th. — Hypopyon.  * 

DnS  °^°^6  j^^s  been  given  to  a  collection  of  pug  or 
Pimform  matter  occupying  the  bottom  of  the  aEi^ 

*  O'julus  purulentus. 

T  2 
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Fio.  49. 


Fig.  50. 


Here.,  that  ^l^J/^-^^^sf  S  tWt  on  lootog: 

the  case,  it  i&  tficK  aua  ^      .       ition  in  onyx  appears. 

*n  r  rmScrC  tat'S  4°Py--  Botl.  onyx 
nearer  tiie  smiaco  uua, 

and  hypopyon  may  how  ve^^^  inr 

Source  o/i/ie  wfc''  "V/if  ^  as  ^oiild  appeal-  from 
different,  cases.    The  jttei  maj   as  wU^  Jl  ^^^^^ 
all  the  cii-cumstances  oi  tlio  ^fse  lie  p  ehambers. 

unbroken  ^VmaSe^i^^^^^^^^  V  -fl'T^' 

in  the  same  way  that  mattei  ib  i 

mucous  and  serous      ^^^''^^f  A  (7^23);  or  fi-om-. 

the  bui-sting.of  -YJln.tcitS^^^^--^^^^- 
the  buisting  mwards  of  an  ab.cess  oi  i  ^^^^^ 

An  hyi^opyon  formed  m  eithei  ^'^^^^^j.^aigtinction 

been  named  false  ('"/i^^iH'lS'sTwa^^and  ^^^^  --^''^ 
to  hjqiopyon  fonned  m  the  fust  waj ,  ana 

true  {hypopyon  ^enm).  accumulated  matter  in 

Seeing  thus  that  the  '    .  it  will  bo  at  once 

the  anterior  chamber  maybe  <WToicnt  it  wu 
perceived  that  hjTopyon  may  be  the  con.eq 
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various  forms  of  ophtiialmic  inflammation,  external  and 
iaternal. 

Treatment. — As  the  inflammation  in  wliicli  hypopyon 
has  origiaated  is  still  gorag  on,  the  first  indication  is  to 
subdue  it  as  quickly  as  possible,  and  then  the  accumu- 
lated matter  mU  in  general  soon  disappear.  If,  however, 
the  ioflammation  does  not  subside,  and  the  hypopyon 
iacreases  rather  than  dianinishes,  the  propriety  of  eva- 
cuatiag  the  matter  by  pai-acentesis  cornese  comes  to  be 
a  question.  Opkdon  has  been  divided  on  the  point. 
When  I  perform  the  operation  it  is  usually  with  the 
object  simply  of  evacuating  the  aqueous  humour  ia  order 
to  reheve  pressui'e,  and  thus  check  the  iaflammation. 

Should  the  aqueous  chambers,  however,  be  filled  with 
matter,  and  should  the  patient  be  suffering  great  pain, 
we  ought  then  to  have  no  hesitation  to  make  a  small 
section  of  the  cornea  at  its  lower  margra  for  the  pmpose 
of  evacuating  the  matter. 

11th. — Prominent  cornea  and  dropsy  of  the  aqueous 
chambers* 

It  has  been  abeady  explained  (pp.  197,  201),  how  an 
mcrease  in  the  prominence  and  diameter  of  the  cornea 
may  take  place  iu  corneitis,  in  consequence  of  the  soften- 
mg  of  the  textui-e  of  the  cornea,  on  the  one  hand,  and 
distension,  by  iucreased  accumulation  of  aqueous  hu- 
moui-,  on  the  other.  This  constitutes  one  form  of  di'opsy 
of  the  aqueous  chambers— the  form  which  belongs  to  this 
section. 

Diagnosis. — The  prominent  cornea 
in  djopsy  of  the  aqueous  chambers 
18  distmguished  from  conical  cornea 
by  its  spheroidal  curve.  See  L'oni- 
cal  cornea. 

Prognosis  and  treatment. — In  con- 
sequence of  the  diminished  elasticity 
and  resistance  of  the  cornea,  it  can- 
not regain  its  normal  degree  of 
prommence,  and  thus  limit  the 
increased    exudation   of   aqueous  Pio  51 

humour.     All  that  can  be  done, 
therefore,  in  the  way  of  treatment,  is  to  endeavour  to 


*  Hydrophthalmia  auterior. 
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subdue  what  inflammation  may  still  exist  by  the  reme- 
dies adapted  to  the  particular  case,  and  to  improve  the 
general  health  by  change  of  aii-,  tonics,  &c.  Concave 
glasses  help  the  sight.  ,  ,  ,  • 

In  certain  cases  of  posterior  iaternal  ophthalmia  with, 
atrophy  of  the  vitreous  humoui-,  and  di-opsy  of  _  the 
aqueous  chamber,  I  have  foimd  the  iiis  much  mclined 
backwards,  without  any  undue  prominence  of  the  cornea. 
On  evacuating  the  aqueous  humour  by  paracentesis 
corneEB,  the  iris  has  resumed  and  retained  its  natui-al 
position.  The  sight  has  been  somewhat,  though  not 
materially,  improved. 


12th. — Synechia. 

Synechia  is  a  morbid  adhesion  of  the  iris  to  the  cornea 
or  to  the  anterior  wall  of  the  capsule  of  the  lens.  In  the 
former  case  it  is  named  synechia  anterior — ^in  the  latter, 
synechia  posterior.  According  as  a  pai-t  or  the  whole  of 
the  pupillary  margin  of  the  iiis  is  iavolved  m  the  adhe- 
sion, the  synechia  is  named  ijartial  or  total.  The  pnn- 
cipal  points  regarding  the  natui'e  of  synechia  have  been 
above  explained  (pp.  28,  120,  122,  134,  135). 

Treatment.— Synechia  anterior  may  be  so  partial,  and 
the  transparency  of  the  cornea  so  unimpaii-ed  except  at 
the  poiQt  of  adhesion,  that  vision  is  not  disturbed; 
nothing,  therefore,  is  required  to  be  done.  If  the  cornea 
be  opaque  to  any  extent  opposite  the  somewhat  con- 
tracted and  distorted  pupil,  dilatation  of  the  latter  by 
means  of  the  habitual  use  of  beUadonna  or  ati-opia,  wiU, 
in  many  cases,  be  found  of  the  same  service  as  m  simple 
centi-al  opacity  of  the  cornea,  as  above  mentioned 
(p  265).  When,  fi-om  the  smaUness  of  the  pupil,  and 
extent  of  the  opacity  of  the  cornea,  however,  beUadonna 
does  not  yield  this  service,  or  when  the  sjniechia  is  total, 
the  only  prospect  of  restoring  vision  is  by  an  operation 
for  artihcial  pupU.    See  Artijicial  jnqnl.  ,  j 

As  the  iritis  in  which  synechia  poster  tor  has  had  its 
origin  subsides,  wo  see,  under  the  use  of  belladonna,  one 
band  of  adhesion  after  another  give  way,  and  the  pupU 
become  free,  but  very  often,  on  close  examination,  small 
gi-ayisb  or  brownish  specks  are  seen  on  the  capsule  _ot  tne 
lens,  indicating  the  points  where  the  adhesion  ot  the 
to  it  had  boon.  Vision,  however,  may  not^  be  mucli  dis- 
turbed by  these  specks,  even  when  some  of  the  adhesions 
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remain.  But  when  the  adhesion  of  the  pupillary  margin 
is  extensive,  there  is  also  more  or  less  contraction  of  the 
pupil,  and  extensive  deposition  of  lymph  on  the  capsule 
of  the  lens,  the  consequence  of  which  is,  that  vision  is 
impahed  to  a  greater  or  less  degree,  even  if  the  same 
inflammation  which  has  given  i-ise  to  the  synechia  has 
not  also  led  to  some  opacity  of  the  lens  as  well  as  in- 
volved and  injured  the  retina.  This  state  of  matters  may 
be  sometimes  j)alliated  by  the  habitual  use  of  belladonna. 
And  in  course  of  time  it  may  happen  that  detachment  of 
some  portion  of  the  adhesion  takes  j^lace,  and  gi'eater 
dilatation  of  the  pupil  allowed,  with  corresponding 
improvement  in  vision.  Such  an  event  may  often  be 
advantageously  anticipated  by  the  performance  of  iridec- 
tomy, or  the  lateral  excision  of  a  bit  of  the  ii'is. 

Mi.  Streatfeild  published  a  case  in  the  Ophthalmic 
Hospital  Reports  for  1857,  in  which  he  detached  the 
adhesion  of  posterior  synechia  by  operation,  and  thus 
reinstated  the  pupil.  Since  then  he  has  enlarged  on 
the  subject  of  this  operation,  which  he  designates 
"  Corelysis,"* 

13th. —  Closure  of  the  jnvpil.f 

Closure  of  the  pupiL  is  generaUy  the  consequence  of 
iritis  (p.  122),  but  it  may  also  result  fi-om  prolapse  of  the 
iris,  in  consequence,  for  example,  of  central  penetrating 
ulcer  of  the  cornea.  In  the  fonner  case,  closui-e  of  the 
pupil  is  complicated  with  total  sjTiechia  posterior ;  in  the 
latter,  with  total  synechia  anterior. 

Treatment. — See  Artificial  pupil. 

Hth. — Iridauxesis  or  hypertrophy  of  the  iris.X 

This  morbid  state  is  usually  a  consequence  of  chronic 
parenchymatous  iritis  in  a  person  of  scrofulous  habit ; 
but  in  addition  to  the  iritis,  there  has  also  been  in- 
flammation of  the  posterior  tunics,  as  manifested  by 
attenuation  of  the  sclerotica,  varicosity  of  the  vessels 
of  the  white  of  the  eye,  and  hardness  of  the  eyeball. 

*  Ophtlialmic  Hospital  Eeports,  Vol.  II.,  p.  309. 
+  Atresia  iridis — Synizesis. 

t  _  Staphyloma  iridis — Stapbj  loma  uvere— Iridoncosis — Lyraplion- 
cus  iridis — Exudation  of  lymplj  into  the  tissue  of  the  iris. 
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Hence  vision  is  veiy  greatly  impaired,  if  not  -wholly 
extinguished,  even  although  the  pupD.  may  not  be  much 
obstnicted. 

The  pupillary  margin  of  the  iris  is  generally  retracted 
and  adherent  to  the  capsule  of  the  lens  aU  round  [toUtl 
synechia  'po&tcrior),  the  body  of  the  uis  which  is  bolstered 

foiTvards,  i)resents  black  elevated 
spots  on  its  surface,  looking  as  if 
it  were  perforated  here  and  there, 
or  as  if  its  proper  substance  were 
gone,  and  the  uvea  appeared  or 
even  protruded  through.  The 
proper  substance  of  the  iris  which 
remains  evident  is  changed  in  co 
lour,  and  has  a  remarkable  fibrous 
appearance.    Fig.  52. 

From  the  obseiTations  of  Dr. 
Fig.  52.    From  Klemmer.  Elemmer  and  others,  this  change 

would  appear  to  consist  in  a 
thickening  of  the  iris  from  exudation  of  lymph  into  its 
substance.  In  this  lymph  new  vessels  are  developed,  and 
deposition  of  pigment  subsequently  takes  place  producing 
the  dark  spots. 

The  operation  of  iridectomy  has  been  sometimes  had 
recourse  to  in  such  cases,  but  without  any  good  result,  ia 
consequence  of  the  morbid  condition  of  the  posterior 
segment  of  the  eyebaU,  as  well  as  the  degenerated  state 
of  the  iris  itself. 

1  oth. — Sderotico-choroid  staphyloma. 

Sclerotic  staphyloma  consists,  as  above  stated  (pp.  110, 
111,  237),  in  an  attenuation  and  bulgiug  out  of  some 
part  of  the  sclerotica,  in  consequence  of  softening  of  its 
texture  from  inflammation  and  increasing  intra-ocular 
distension  by  accumulated  fluid  arising  from  the  same 
cause. 

The  staphylomatous  bulging  is  of  a  bluish-black  tuit, 
owing  partly  to  the  deposition  of  pigment  in  the  sub- 
stance of  the  attenuated  sclerotica,  and  partly  to  the  dark 
pigment  of  the  atrophied  choroid  on  its  interior  shimng 
thi'ough. 

The  fluid  within  the  staphylomatous  bulging  has  its 
seat  either  between  the  united  sclerotic  and  choroid  on 
the  one  hand,  and  the  retina  on  the  other  {sttbrdinai 
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dropsy),  or  -nithin  tlie  retina  in  the  seat  of  the  vitreous 
humour  {dropsy  of  the  vitreous  humour). 

Staphyloma  of  this  sort  may  involve  any  part  of  the 
sclerotica, — the  posterior  or  lateral  or  anterior. 

When  it  is  the  posterior  part  of  the  eyebaU  which  is 
the  seat  of  the  staphyloma,  it  may  be  recognised  by  help 
of  the  ophthalmoscope  (pp.  60,  300).  When  it  is  the 
antenor  part,  it  is,  of  com-se,  directly  seen. 

When  sclerotic  staphyloma  affects  the  anterior  part  of 
the  eye,  the  bluish-black  prominence  or  prominences,  of 
a  greater  or  less  size,  are  generaHy  adjacent  to  one  or 
other  side  of  the  cornea,  in  the  region  of  the  cihary  body 
—more  commonly  the  upper  and  temporal  side— or  even 
aU  round.  The  white  of  the  eye  is  at  the  same  time  per- 
vaded by  varicose  vessels.    (Plate  IV.,  figui'e  2.) 

The  same  mflammation  (viz.,  posterior  internal  oph- 
thahnia,  m  whachthe  sclerotica  and  choroid  are  especially 
aliected,)  which  has  given  origin  to  sclerotic  staphyloma, 
Has  usuaUy  at  the  same  time  occasioned  other  morbid 
changes  m  the  eye. 

In  the  sclerotic  staphyloma  under  notice,  vision  is 
generaUy  nearly  or  altogether  extinct. 

Ey  increasing  accumulation  of  fluid,  the  staphyloma- 
tous  projections  may  go  on  to  increase  in  size  so  that  the 
eyeball  comes  to  protrude  from  between  the  eyelids,  and 
mere  IS  at  the  same  time  great  pain  fi-om  distension.  At 
last  tlie  eye  may  bui'st  and  evacuation  of  the  fluid  take 
place,  m  which  case  it  may  either  remain  shi^unk,  or  the 
opemng  closing,  it  may  become  again  distended.  On  the 
Durstmg  of  the  eye,  copious— even  dangerous— htemor- 
rhage  may  take  place. 

Treatment.~Th.e  restoration  of  vision  is  out  of  the  nues- 
?'^^,*°^ent  of  the  staphyloma,  therefore,  is  only 
caued  ioi-  to  reheve  the  pain  arising  from  distension  of 
ff!  '^y^^^il^^y  tJie  accumulation  of  fluid,  and  to  reduce 
me  size  ot  the  prominence  if  very  great. 
.teT/JnTf^i!"      tlie  fluid  by  punctui-e  relieves  the  dis- 
>  tension  of  the  eyeball,  and  produces  collapse  of  the  sta- 
P^ylomatous  projection  for  the  time.  The  fluid,  however 
^Dy-and-by,  re-accumulates;  but,  by  repeating  the  eval 
St  r^^-  ^g^^^-  ^-e-accuiiulation  mly  at 

small  size.  In  regard  to  evacuation  of  the  fluid  as  I 
means  of  reheving  the  pain  from  distension,  it7s  to  be 
■obseiTed,  that  immediately  on  evacuation,  theiVmay  bo 
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OTeat  exacerbation  of  the  pain,  but  this  gradually  sub- 
sides, and  at  last  more  or  less  perfect  relief  is  obtained. 

When  the  whole  front  of  the  eyeball  Ls  involved  m  the 
staphylomatous  degeneration,  and  no  progress  in  its  dimi- 
nution has  been  made  by  repeated  puncture,  abscission 
of  it,  as  in  common  staphyloma,  is  sometimes  had  re- 
course to,  in  the  hope  that  the  eyeball  will  shrink  to  a 
atump,  fit  for  supporting  an  artificial  eye,  _ 

If  however,  the  vitreous  humour  be,  as  it  often  la  m 
such  cases,  softened,  it  wiU  be  lost,  and  no  good  stump 
obtained.  In  consequence,  moreover,  of  the  morbid  state 
of  the  eye,  troublesome,  if  not  sometimes  dangerous, 
heemorrhage  is  Kable  to  occur.  For  these  reasons,  the 
best  plan  is  to  excise  the  whole  eyeball  at  once  fi-om  the 
ocular  capsule.  After  this,  as  will  be  seen  below,  an 
artificial  eye  may  stiU  be  worn. 


16th. — Synchysis.  * 

This  name  is  given  to  a  morbid  state  of  the  vitreous 
body,  consisting  in  atrophy  or  solution  of  the  hyaloid,  m 
consequence  of  wHch  the  viti-eous  body  is  reduced  fi'om 
its  natural  gelatiniform  to  a  diffluent  state.  This  we  are 
made  acquainted  with  by  dissection;  but  what  are  the 
symptoms  of  synchysis  during  life  ?  As  the  qiiantity  of 
vitreous  fluid  may  be  increased  or  diminished,  there  may 
be  hardness  or  softness  of  the  eyeball;  often,  however, 
there  is  no  marked  change  in  the  natural  consistence. 
Sometimes  there  is  a  tremulousness  of  the  ms,  sometmies 


none 


Svnchysis,  though  often  a  consequence  of  mternal  m- 
flanination,  and  an  accompaniment  of  ^^^^I 
sibiUty  of  the  retina,  is  a  change  to  which,  ^«i  the 
advance  of  life,  the  vitreous  body  appears  to  have  a  ten- 
dency 5i  the  s^me  manner  that  the  lens  has  o  opaatv. 
The  Ltaract  of  old  people  is,  indeed,  often  combmod  xnth 
some  de-ree  of  s^^lchysis,  and  this  is  the  cause  ot  tlic 
ScilS^  danger  Ittending  the  operation  of  extracijon, 
Viz.,  escape  of  the  dissolved  vitreous  numour.  See  below 
The  smrkUug  appearance  produced  by  the  presence  of 
chdesteiine  ci/staliiu  the  dissolved  vitreous  hunjonx  to 
which  the  name  oi  synchysis  smMlans  has  been  given,  is 
above  noticed  (p.  35). 


•  Dissolution  of  the  vitreous  body. 
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nth. — Atrophy  of  the  eyeball.* 

Atrophy  of  the  eyeball  is  the  result  of  chronic  inflam- 
mation,^ which  has  fixed  itself  primarily  or  secondarily 
m  the  mternal  structures  of  the  eyeball,  especially  the 
posterior. 

Scrofulous,  purulent,  sypMlitic,  arthritic,  traumatic, 
and  sympathetic  ophthalmias,  are  the  inflammations 
which,  imphcating  aU  the  internal  structures  of  the  eye- 
baU  and,  becoming  chronic,  are  most  apt  to  leave  the 
eyeball  atrophic. 

Morbid  enlargement  of  the  eyebaU  may  precede  ati^ophy. 

Atrophy  of  the  eyebaU  presents  itself  in  various  degrees, 
trom  that  m  which  it  has  lost  merely  its  natui'al  plump- 
ness and  feels  soft  to  the  touch  (p.  14),  to  that  in  which 
It  has  become  so  flaccid  and  shi^unk,  that  it  is  indented  at 
the  places  corresponding  to  the  recti  muscles,  the  cornea 
smaU  though  still  clear,  its  prominence  gone,  and  the 
eyehds  fallen  m,  o     >  . 

The  softness  and  diminution  in  size  of  the  eyebaU  as 
a  whole  is  owing  m  a  great  measure  to  a  reduction  in 
me  mass  of  the  viti-eous  body ;  but  besides  this,  there  are 
disease  and  wastmg  of  other  structures,  and  especiaUv  a 
more  or  less  morbid  condition  of  the  retina.  With  the 
morbid  conclition  of  the  retina,  indeed,  it  is  probable  that 
the  change  m  the  state  of  the  vitreous  body  is  more  par- 
tacularly  connected.  The  alterations  in  the  other  stJ-uc- 
tnn-es  ot  the  eye  it  is  not  necessary  here  to  notice  in  detail, 
much  less  the  changes  in  structure,  which  dissection  dis- 
closes, m  eyes  which  have  been  long  atrophic. 

lu  atrophy  of  the  eye,  the  prognosis,  as  regards  vision, 
18  altogether  unfavourable.  Even  at  an  early  stage,  and 
though  the  pupil  is  fi-ee,  and  the  lens  still  transparent 
vision  IS  very  much  and  ii-retrievably  deteriorated;  in  a 
more  advanced  stage,  it  is  reduced  to  a  mere  perception  of 
Ught  and  shade,  or  even  wholly  lost. 

The  eyebaU  may,  in  the  coui-se  of  internal  inflamma- 
tion,^ become  somewhat  soft,  and  yet  recover  its  natural 
consistence.  This,  according  to  l5r.  A.  Andersonrsome- 
aW  ^^PPe^ed  in  cases  of  the  postfebrUe  ophthalmitis 
attJl  fT^'^i      254,  et  seq.),  after  recovery  from  the 

thi  if '  YYT^  I  -^"^'^^^'^^  ^^^^-cely  comes  under 

the  head  of  atrophy  of  the  eyeball. 


Atrophia  bulbi.— Phtliisis  bulbi. 
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mil— Shrunk  state  of  the  eyeball  from  evacuation  of 
humours. 

In  consequence  of  extensive  ulceration  or  sloughing  of 
the  cornea,  or  bursting  of  the  eye,  as  in  ocular  phlegmon, 
or  wound,  the  humours  of  the  eyeball  may  be  pai-tiaUy  or 
wholly  evacuated;  the  effect  of  this  is  collapse  of  the 
tunics,  and  after  cicatrization,  the  reduction  o±  the  eye  to 
a  mere  stump.  ,     _  ,.      •     i  r  „ 

This  state  of  the  eyeball  is  to  be  distmguished  from 

atrophy. 


19th.— OperaWora  of  abscission  of  the  anterior  segment  of  the 

eyeball. 

Total  spherical  staphyloma  is  tbe  disease  in  which  ab- 
scission of  the  anterior  segment  of  t^eeyebaU  is  most  com- 
monly performed.  The  other  cases  m  which  the  opera- 
tion is  sometimes  had  recourse  to,  are  those  m  yl^ch  the 
eyeball  has  become,  from  disease  or  mjuiy,  useless  as  an 
organ  of  vision,  and  is,  by  the  iii'itation  and  pam  of  w^ch 
itfsthe  seat,  seriously  affecting  the  opposite  eye,  but  in 
which  the  posterior  segment  appears  still  sufficiently 
healthy  to  close  in  and  Ibrm  a  good  stumi>-a  condition 
Sdthout  which  it  is  better  to  excise  the  whole  eyeball 

In  detei^ning  the  size  of  tbe  piece  to  be  cut  away  m 
a  staphvloma,  we  should  take  mto  consideration  the  cir- 
LmSaL  whether  the  patient  intends  to  --r  - -^^^^^^ 
eve  or  not.  In  the  one  case,  a  larger  piece  should  be  cut 
Tay  in  order  to  reduce  the  eyebaU  to  a  P-Per^i^ 
stmip  for  the  support  of  an  aitificial  ly^J^.f^km-^- 
other  case,  a  smaller  piece,  and  none  of  t^e  ^curJer^ 
ential  part  of  the  real  cornea,  which  may  stiU  exi.t,  m 
oX  to  preserve  the.  size  and  natui'al  appeai-ance  of  the 

eyeball  as  far  as  possible.  r,r,  n  rViair 

The  patient  may  lie  on  a  table  or  be  soatod  on  a  ch^ 
Wheu  the  patient  is  seated  on  a  chair,  he  lean,  hr^h^ad 
on  the  breast  of  an  assistant  who  stands  ^^^l^^"";  f  ^^.^ 
>ilso  supports  the  chin  ^s-itli  the  palm  ^'^^^^^l^J^^^J'J^.S 
with  tho  fingers  of  the  other  ho  raises  ^^■'^'^^r'.^\fi^ 
Supposing  ft  to  bo  the  patient  s  left  f ^"'^f^ 'j^^^^  ^ 
opJitedSn,  the  assistant  uses  his  right  l^-'^^'^/o  support 
tho  chin,  and  his  left  hand  to  raise  the  uppei  hd.  ihe 
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sui-geon  liimseU;  then,  depressing  the  lower  eyelid  with 
one  hand,  proceeds  in  the  I'oUowing  manner  :•  


Fig,  53. 


With  the  staphyloma -knife,  which  is  merely  a  laro-e 
'  ra,taract  knife,  its  edge  dii-ected  downwards,  he  transfixes 
the  tumoui-  from  the  temporal  to  the  nasal  side,  and  somel 
what  above  its  transverse  diameter.  Pushing  the  knife 
on,  it  cuts  itself  out,  and  a  flap  is  formed,  as  in  the  opera- 
tion for  extracting  the  cataract.  The  flap  thus  made  is 
seized  with  a  hooked  forceps,  and  the  abscission  com- 
pleted with  a  pair  of  cuiwed  scissors.  If  the  lens  still 
:  WuslV  *°       extracted,  if  it  does  not  escape  spon- 

After  the  operation,  the  eyelids  of  both  eyes  are  to  be 
I  "^ept  closed  by  strips  of  court-plaister,  and  covered  with  a 
"gnt  compress  and  roller. 

There  is  usually  little  hpemorrhage  at  the  time  if 
the  posterior  se.gmont  of  the  eyeball  be  healthy  ■  but  if 
'  occasionaUy  happens,  especially  in  cases  in  which  thopoa 
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terior  sea-ment  of  the  eyebaU  is  in  the  morbid  state  above 
mentioned,  that,  some  hours  after,  the  eyebaU  becomes 
distended  with  blood,  and  the  clots,  or  infiltrated  Titreous 
body,  protrude  fi-om  the  wound.  Considerable  hajmonhage 
may  even  take  place. 

Under  ordinary  circumstances,  the  heahng  process  pro- 
ceeds favoui-ably.  The  wound  becomes  covered  with 
granulations.  These  are  condensed  mto  a  semi-trans- 
parent membrane,  which,  by-and-by,  becomes  dense  and 
onaoue,  and  contracts  into  a  cicatnce,  marked  with  bluish 
or  brownish  streaks  (p.  129).  Sometimes  a  fungus  gi'ows 
from  the  wound,  which  is  to  be  smpped  off,  and  its  root 
touched  with  lunar  caustic.  •     r  „if 

To  leave  the  wound  to  granulate  and  close  in  ot  it.eji, 
as  here  directed,  is  a  better  plan  than  the  closmg  of  the 
wound  by  sutui-e  immediately  after  the  operation,  as  has 
been  recommended.  .  , , 

If  severe  reaction  foUows  the  operation  antiphio- 
gistics,  anodynes,  and  warm  fomentations,  &c.,  wiU  De 

''^Ti^'consequence  of  a  morbid  state  of  the  posterior 
segment,  hssmorrhage  continues,  notwithstanding  the 
employment  of  cold  appHcations,  it  may  become  advisable 
the  remainder  of  the  eyebaU  fi'om  the  ocular 

capsule. 

oOfh.— Operation  of  excision  of  the  eyeball  from  the  ocular 
capsule* 

This  operation,  for  the  p Wple  of  wMch  we^  are 
debted  to  Dr.  O'Ferrall,  of  Dubhn,  is  refen-ed  to  under 
the  head  of  the  various  morbid  states  m  which  it  16 

'"^The  ^i.p  in  its  perfoi-mance  is  to  cut  through  the 
conjunctiva  all  round,  and  close  to  t^^e  circumfei^n  e  of 
the  cornea;  the  to.  cut   he  tendons  of  he  ec| 

muscles  at  their-  insertions  in  o  the  sclerotica  ;  the  / 
to  dissect  all  round  the  eyeball  between  it  a  d  the  oaUar 
capsule,  down  to  the  optic  nciTO ;  the  four  h  to  M 
the  optic  nerve  at  its  entrance  mto  the  eyeball ,  and  tfie 
>  w"To  complete  the  excision  by  detaching  t^e  msert^n 
of  the  oblique  muscles,  and  all  adhermg  cellulai  ti:=»ue 
fi'om  the  sclerotica. 

•  Enucleation  of  the  eyeball 
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The  instruments  requii-od  are  : — 1st.  A 
wii-e  spring  speculum  {Fig.  54.)    2ncl.  A 


Fia.  54. 


pair  of  tooth-pointed  forceps.  3rd.  A  pair 
ot  sti-aight,  blunt-pointed,  weU-cuttin"- 
'-^f  4th.  A  strabismus-hook  (Fi^. 
f).    oth.  A  sharp-pointed  hook.  6th. 

-^eL^nttTS.^"'"^""*^'' 

t  Jl^^  patient  should  Ue  on  his  back  on  a 

First  step.~The  eyelids  being  held  apart 
oy  the  wu-e  sprmg  speculum,  the  surgeon, 

2t  ^«  left  ^^^^ 

ma  the  conjunctiva  at  the  margin  of 
the  cornea  on  the  nasal  side,  and  raises  it 
if  4V  ^  ^  a  dil'ection  radiating  as 
Lt^l  '°^^e^-  This  fold  he  cuts 
through  down  to  the  sclerotica,  as  close 

^iZ'''f''-''lJ\''  possible, 
^tii  the  straight  blunt-pointed  scissors 


Fio. 
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held  in  his  right  hand.    From  this  point  and  in  this 
manner  he  proceeds,  cutting  the  conjunctiva  all  round  the 
cornea,  down  to  the  sclerotica,  and  detaching  t  the  e- 
from  along  with  as  much  of  the  sub-conjuncti.-al  ceUular 
tissue  as  possible.    If  the  right  eye  be  the  subj  ect  of  the 
operation:  the  division  of  the  conjunctiva  aU.  round  is 
most  conVeniently  effected  from  the  first  mcLSion  at  the 
nasal  side,  along  the  lower  margm  of  the  cornea,  next 
Xd  Se  outer  and  thence  along  the  upper  margin,  back 
tX  nasal  side.   When  the  left  eye  is  the      J^f  f 
oneration,  it  is  more  convenient  to  proceed  fi'om  the  hrst 
Sion  at  the  nasal  side  along  the  upper  niargm,  ^e^ 
roS^d  the  outer  and  thence  along  the  lower  margin,  ba^k 

''^Srlf-The  conjunctiva  having  J>een  thus  cuj 
close  to  the  cornea  aU  round,  and  retracted  along  with 
?he  sub-conjunctival  ceUular  tissue,  the  surgeon  raises 
un  the  tendon  of  the  superior  rectus  with  the  strabismus 
SLk  and  cuts  it  across  with  the  scissors  close  to  the 
sclttic^'  He  next  detaches  th.  tendon  of^^^^^^ 
rectus  in  the  same  w^y  and  aftex  ^at^the^--^-^ 

Xtn^ft  tf^^^  Med  af  the  end  of  the  opera- 
S  i^  the  fiftb  step,  along  with  the  tendons  of  the 

'^fe"S!-Tbe  speculum  being  removed,  ,  and  the 
f.       J.1-    ^^.uu     A+  +1ip  same  time  tnat  ne  is  uum^  LUio, 

and  outwards  from  the  oibit,  tne  t  ^ 

scissors,  closed,  is  now  to  ll^^^^'^^'^hX^^Si  its 
side,  with  its  conca^aty  close  f  ^^J^^"^^^^  opens 
point  reaches  the  optic  ^^ry^-  JJf  ?Sleen  itS  blldes 
the  scissors,  gi-asps  the  optic  ^oive  Letween 
and  cuts  it  tl^-ougli  close  to  the  -'^e  erotica 

Fifth  step.-The  opti^"«-^-%^^\^S  "f'of 
admits  of  being  d^-^^S^^  rf^f  Ve^efo,.^^ 
All  that  now  remains  to  be  ^^^^^'f^  the  scle- 

thi-ough  the  adhermg  ccUulai"  tissue  clo^e  to  me 
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rotica,  to  detacli  the  obHque  muscles  at  their  insertions 
and  lastly,  supposing  the  tendon  of  the  external  i^ctas 
to  have  been  left  uncut,  to  detach  it  also. 

The  ol^ject  m  directing  the  cellular  tissue  and  tendons 
0  be  detached  so  c  ose  to  the  sclerotica  is,  that  as  much 
substance  as  possible  may  be  preserved  in  the  Zhit 
for  the  support  of  an  artificial  eye 

^^^^^  sxf„?  rs;^:^!^ 

2lst~Adaptatw7i  of  an  artificial  eye  * 

aast  piessmg  on,  the  stump-like  remains  of  the  eve  •  nml 

When  the  whole  eyebaU  has  been  excised,  the  artificial 
*  Prolliesis  ocularis. 
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eye  we  have  seen,  is  supported  m  its  place  only  by  its 
Sai'oTns  being  fitted  into  the  ibl.ls  formed  by  the  reflection 
of  the  palpebral  and  ocular  portions  of  the  conjunctiva 

into  each  other.  .  j  •/•  •  i  . 

The  cases  adapted  for  the  wearmg  of  an  artihcial  eje 

^'  l^  Those  cases  in  which  the  cornea  is  destroyed  by 
pu^-ulent  ophthalmia,  whether  in  adul  s  or  new- bom 
hSants,  by  gononhocal  ophthalmia  variolous  ophthahn  a 
&c     and  iS  which  staphyloma  has  not  resulted,  but  I 
Sre'  cSriJ^  foiled  in  \he  place  of  the  cornea  is  flat 

^^■2nd''^Those  cases  in  which  the  eye  is  intentionaUy  re- 
duced'to  the  state  just  described  by  ^^^^U  S,"  84) 
Bcission  of  the  anterior  segment  of  the  eyebaU  p.  ib4}. 
3id  Those  cases  in  wl^ch  the  whole  eyeball  has  been 

™ei?he  reLins  of  the  eye  are  of  a  very  smaU  size  . 
w  +L  in=.^  of  much  or  aU  of  the  viti-eous  humour, . 
m?y  fan  eTfiiTe  b-  strng  of  the  eye  in  pui^ent: 
onhSS  or  in  ocular  phlegmon,  or  dui'ing  he  opera-  ■ 
W  fof^tapbyloma,  or  4en  the  whole  ej-eball  has  been 
excised,  tt!-el  not  so  good  a  support  lor  an  artificial 

'^"dases  of  ati-ophy  of  the  eyeball  do  not  in  general  bear 

"^z^     S  T eve  is  taught 

of  the  ^^mahis  of  the  eye  must  be  perfectly  cicatnsd 
amUhe  co^jimetiva  fi.ee  from  inflammation  and  morbid 

junctival  folds,  into  which  it^  margms  JJ^^^^^J'^f^^  ^ 
the  patient  to  apply  pei-sonaUy  to  the  aiimcia  j 
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Then  turning  this  end  towards  the  temporal  angle,  and 
letting  the  ui^per  eyelid  fall,  depress  the  lower,  while 
the  patient  looks  upward,  and  make  the  lower  edge  of  the 
artiticial  eye  slip  into  the  lower  palpebral  suius.  This 
bemg  done,  and  the  lower  eyelid  allowed  to  rise,  the  in- 
troduction of  the  artificial  eye  is  accomplished. 

Removal  of  an  artificial  e?/e.— The  artificial  eye  is  with- 
di-awn  by  an  opposite  procedm-e,  viz.,  by  depressing  the 
lower  eyehd,  and  with  a  large  pin,  or  a  bit  of  we  bent 
like  a  hook,  or  even  the  thumb-nail,  hooking  the  lower 
edge  of  the  eye  out  from  the  lower  palpebral  sinus ;  where- 
upon the  eye  will  glide  down  from  behind  the  upper  eye- 
hd, and  faU  mto  the  hand  ready  to  receive  it.  In  domo- 
this  himself,  the  patient  should  lean  his  face  over  a  soft 
cushion,  or  the  hke,  in  order  that  if  the  eye  should  slip  ■ 
out  oi  his  faugers  it  may  not  be  broken  in  the  faU. 

The  artificial  eye  is  withdrawn  on  going  to  bed  Im- 
mediately on  being  withcbawn,  it  is  to  be  dipped  into 
water,  and  wiped  with  a  soft  lawn  handkerchief  in  order 
to  cleanse  it  from  the  mucus  which  may  be  adherent  to 
It.  It  is  then  to  be  wrapped  up  in  a  bit  of  tissue  paper, 
and  put  by  until  the  morning. 

Both  before  putting  in  the  artificial  eye,  and  after  with- 
drawing it,  the  person  should  bathe  his  eye  with  water 
tepid  or  cold.  ' 

An  artificial  eye  after  being  worn  for  some  time  is  liable 
to  excite  irritation  of  the  conjunctiva,  which,  in  conse- 
CLuence,  becomes  much  congested,  thickened,  and  on  the 
inside  of  the  eyehds  beset  with  sarcomatous  or  polypus- 
like excrescences.  In  this  case  the  use  of  the  artificial 
eye  requu-es  to  be  intermitted.  The  excrescences  should 
be  snipped,  off  -wath  scissors,  and  the  conjunctiva  fi-eelv 
scarified  The  bleecHng,  which  is  considerable,  havin- 
ceased,  the  sti'ong  red  precipitate  ointment  is  to  be  apphed 
to  tJie  smface.  This  may  require  to  be  repeated  oftener 
than  once,  at  intervals  of  a  few  days,  the  patient  in  the 
meantime  bathing  the  eye  twice  or  thiice  a  day  with  the 
bichloride  of  mercury  lotion  (p.  81). 

""i^^^^i'li  •^ye     tlie  course  of  a  year  or  so  becomes 
rough,  iiom  the  slow  corrosive  action  of  the  humour.s 

"""T^  ^^'i  ve^xm-es  to  be 

exchaiiged  for  a  new  one.  As  it  is  also  hablo  to  be  broken 
oy  accirlont  a  persrm  using  an  artificial  eye  should  alwav.s 
have  several  ready  by  him.  ^aiwaj.s 

•    V  2 
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CHAPTER  III. 


Section  I.-Pahtial  and  Geneeal  Eklabgemekts 
OEciiujN  J..  -Dropsical  Effusions.— Es- 

-Hydatdds. 


of  the  Eyeball.- 

TRAVASATIONS  OF  BlOOD. 


Igt. — Conical  cornea* 

ciiliarly  trilliant  and  spark- 
ling appearance,  in  conse- 
quence of  the  mode  in -wliich  I 
it  reflects  tlie  light.  Viewed  ill 
in  profile,  the  conical  pro-  H 
minence  is  evident,  and  the 
cornea  appears  dark  between  jl 
the  apex  and  base  of  the 
cone.  When  the  prominence  J 
of  the  cornea  is  very  con-  • 
siderable,  the  eye  cannot  bo 
kept  long  and  steadily  di-  ■ 
rected  forward,  but  is,  by ; 

itsS,  lit  a'^iof  L  cone  is  l.ablc  to  become  ^ore  or  , 
1»3S  opaque,  and  even  >J°S«'?°- ■  .^j^j^s  first  atlrectei 

.  H,p.rk„.i™i..-8Upl.!l«»»  i«ll«0ida»-O>«i»lMt«pl- 
tbttlruia. — Keratooonus. 


Fig.  56. 
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looking  tlu'oiigh  the  small  apertm-e  of  a  stenopseic  appa- 
ratus (p.  70),  assists  vision. 

Conical  cornea  is  rather  a  rare  affection.  Females 
have  been  found  more  frequently  the  subjects  of  it  than 
males.  Thoiigh  it  occui-s  most  commonly  after  puberty, 
Mr.  Wardi-op  has  met  with  conical  cornea  in  a  boy  of 
eight,  and  Dr.  Ammon  once  saw  it  congenital  in  three 
sisters.  Both  eyes  usually  become  affected  either  at  the 
same  time  or  one  after  the  other.  Less  commonly  is  the 
disease  limited  to  one  eye.  For  the  most  part,  the  cornea 
slowly  undergoes  the  change  to  the  conical  foim. 

Morbid  anatomy. — Opinion  has  been  divided  on  this 
point;  some  asserting  that  the  centre  of  the  cornea  is 
thickened,  others  maintaining  the  contrary  to  be  the  fact. 
The  late  Dr.  Jaeger,  of  Erlangen,  examined  the  eyes  of  a 
person  affected  with  conical  cornea,  who  died  of  phthisis. 
The  middle  of  the  cornea  forming  the  apex  of  the  cone 
was  in  the  right  eye  one-thii-d,  and  in  the  left  eye  one- 
half  thinner  than  natural.  In  both  eyes  the  circum- 
ferential portion  of  the  cornea  was  thickened.  Mi-. 
Middlemore*  has  also  had  an  opportunity  of  examining, 
after  death,  the  state  of  the  cornea  in  a  person  affected 
with  the  disease  in  an  extreme  degree.  He  found  the 
circumference  of  the  cornea  of  the  ordinary  and  natural 
thickness,  but  its  apex  much  thinner  than  usual.  The 
same  has  been  since  observed  by  others. 

The  causes  of  conical  transformation  of  the  cornea  are 
unknown.  It  is  not  necessarily  connected  with  preceding 
inflammation,  though  in  some  cases  this  has  been  observed. 
In  the  cases  which  have  come  under  my  notice,  the  patients 
have  been  of  a  scrofulous  constitution  witii  coarse  dark 
skin,  and  sometimes  labouring  under  a  derangement  of 
the  urinary  secretion. 

Biagnosis.— The  morbid  affections  of  the  cornea,  which 
might  be  confoimded  with  conical  cornea,  are : — 

1st.  The  prominent  cornea,  occurring  as  a  consequence 
of  comeitis  (p.  277,  et  seq.). 

2nd.  Hernia  of  the  cornea  (p.  266). 

3rd.  Partial  staphyloma  of  the  cornea  and  iris  (p.  268) 

The  characteristics  of  these,  and  thcii-  difiPerences  froni 
conical  cornea,  are  pointed  out  in  the  proper  place ;  here 
It  IS  necessary  only  to  remark  that,  as  in  the  early  stage 
the  vind  reflexion  of  the  light  is  not  veiy  sti'ikmg,  the 

*  Treatise,  vol.  i.  p.  533. 
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nature  of  the  case  may  be  altogether-  overlooked,  if  the 
practitioner  does  not  take  care  to  examine  the  ej'e  fi-om 
the  side. 

Reference  has  been  above  (p.  01)  made  to  certam  ap- 
pearances indicative  of  the  existence  of  conical  cornea, 
observable  in  the  course  of  an  ophthalmoscopical  examina- 
tion, supposing  the  nature  of  the  case  not  to  have  been 
noticed  in  the  ordinary  way.  It  is  here  fui-ther  to  be 
remarked  that,  under  the  ophthalmoscope,  the  summit  of 
the  cone  stands  out  dark  on  the  illuminated  red  fundus. 

In  respect  to  its  subjective  s;yTnptoms  alone,  viz.,  the 
increasing  short-sightedness,  and  at  last  indistinctness  of 
vision  at  any  distance,  a  case  of  conical  coniea  might  be 
confounded  with  amblyopia,  or  incipient  cataract. 

In  illustration  of  the  characters  of  conical  cornea,  the 
following  two  cases  are  given : — 

A  young  man,  set.  21.— The  cornea  of  the  left  eye  is 
conical  in  an  exti-eme  degree — running  almost  into  a  point 
at  the  middle.  Here  it  is  slightly  opaque,  with  streaks 
radiating  towards  the  cii-cumference.  The  cornea  of  the 
right  eye  much  less  affected.  The  sight  of  the  left  eye  is 
so  imperfect  that  the  patient  cannot  make  out  pretty  large 
tyi^e,  except  with  great  difficulty,  and  only  when  he  holds 
tbe  book  in  the  closest  proximity  to  the  eye.  Concave 
glasses  do  not  help  the  sight.  The  sight  of  the  right  eye 
as  yet  admits  of  being  somewhat  improved  by  a  concave 

glass.  „  „.  ,      1.  ,1  o 

The  skin  dark,  with  the  sebaceous  folbcles  of  the  tace 
considerably  developed.    The  urinary  secretion  deranged. 

A  young  woman,  set.  21.— Skin  dark  and  coarse,  ihree 
years  ago.  or  more,  she  discovered  the  sight  of  the  left 
eve  to  be' dim.  Since  then  the  dimness  has  gone  on  to 
increase.  Lately,  the  vision  of  the  right  eye  has  become 
dim  ■  she  requires  to  hold  the  book  as  near  the  lett  eye  as 
two  inches  to  be  enabled  to  read  it.  With  the  right  eve 
can  still  read  distinctly  at  the  cUstance  of  six  or  eight 
inches.  On  examination,  the  cornea  of  the  left  eye  is  seea 
to  be  conical.  Eefloxion  of  the  hght  bv  the  cornea  is 
very  striking.  A  Uttlo  below  the  middle  of  the  «ime 
cornea  there  are  two  very  minute  spots  of  opacitv.  ihe 
cornea  of  the  right  eye  is  sUghtly  prominent  and  retlects 
the  light  like  the  left  cornea,  but  m  a  loss  degree.  Nie 
has  such  a  feeUng  of  uneasiness  of  the  eyes  tbat  it 
prompts  her  to  close  them  in  order  to  obtam  relict.  Some- 
times she  has  a  shooting  pain  in  the  temple,  sometimes 
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a  throbbing  in  the  eyeball.  Some  months  ago  used  to 
see  sparks  of  fire  before  the  eyes ;  this,  although  not 
quite  gone,  is  much  diminished. 

The  prot/nosis  of  conical  cornea  is  unfavourable.  Some- 
times the  disease,  after  a  slight  degree  of  development,  has 
its  fui'ther  i^rogress  arrested.  In  general,  however,  the 
sight  goes  on  to  become  more  and  more  confused  and 
indistinct. 

Treatment — In  entering  upon  this  part  of  the  subject, 
it  is  well  to  premise,  that  restoration  of  the  cornea  to  its 
natural  form  is  not  to  be  calculated  on.  The  only  indi- 
cations, therefore,  are  to  arrest  the  deforming  process  if 
possible,  and  to  provide  some  kind  of  glass  calculated  to 
compensate  the  malformation  of  the  cornea ;  or  to  trj"-  by 
an  operation  to  rectify  somewhat  the  disordered  optical 
condition  of  the  eye. 

As  a  means  of  arresting  the  deforming  process,  counter- 
irritation,  astiingents  locally,  and  tonics,  or  iodine  in- 
temaUy,  have  had  some  equivocal  testimony  in  their 
favour.  So,  hkewise,  repeated  evacuation  of  the  aqueous 
humom-,  and  pressure  over  the  closed  ej'elids. 

As  to  glasses,  deep  concaves  affoixl  assistance  to  vision 
in  the  slighter  degrees  of  the  comi)larnt,  but  are  useless 
in  the  more  developed  degrees. 

In  a  woman  about  seventy  years  of  age,  affected  at 
the  same  time  with  conical  cornea  and  cataracts.  Sir 
William  Adams  successftiUy  removed  the  latter,  and 
found  that  the  patient  coirld  afterwards  see  much  more 
distinctly  without  convex  glasses,  than  is  usual  for  those 
who  have  undergone  the  operation  for  cataract.  En- 
cpiiraged  by  this,  he  removed  the  ti'anspaj'ent  crystal- 
line lens,  by  the  operation  of  division,  from  one  of  the 
eyes  of  a  young  woman  affected  with  conical  cornea  in 
both.  The  iiltimate  result,  he  says,  was  beneficial. 
Others,  however,  assert,  that  the  operation  does  no 
good,  which  theoretically  was  to  have  been  expected, 
as  a  concave  glass  was  likely  to  altbrd  all  the  assistance 
whidi  removal  of  the  lens  could  by  possibility  do. 

Dilatation  of  the  pupil  by  belladonna  has  been  said  to 
assist  vision.  This  it  may  do  by  allowing  the  rays  to 
enter  the  eye  through  the  less  defoi'med  circumference  of 
the  cornea.  In  the  second  of  the  above  cases,  however, 
the  sight  became  dimmer  alter  the  use  of  belladonna. 
Dilatation  of  the  ])upil,  aided  by  stenopioic  spectaciles  (p. 
70),  is  more  elieutiial.    Mi-.  Middlemoro  first  proposed  to 
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apply  Adams'  operation  of  dislocating  the  pupH  to  cases  • 
of  conical  cornea,  in  order  to  biing  the  pupil  from  behind  1 
the  apex  of  the  cone  to  oj^posite  a  less  deformed  circnm-  ■ 
ferential  part  of  the  cornea  ;  and  Mi-.  Tj'rrell*  infoims  us  • 
that  he  has  put  it  in  practice  seven  or  eight  times,  and  in  i 
each  case  with  benefit,  which  in  two  especiallj'^  was  very  • 
considerable.  The  opei'ation  consisted  simplj'  in  making  ; 
a  puncture,  with  an  iris  knife  or  the  point  of  a  cataract 
knife,  through  the  cornea,  close  to  the  sclerotica,  and  pro- 
lapsing a  portion  of  the  iiis. 

Since  then,  the  operation,  variously  modified,  has  been 
practised  with  greater  or  less  advantage  in  numerous 
cases.  The  additional  step  of  iridodesis,  or  ligature  of 
the  prolapsed  portion  of  iris,  introduced  by  ili-.  Ciitchett, 
has  iniparted  greater  precision  and  effect  to  the  opera- 
tion of  dislocation  of  the  pupil  than  that  by  simple 
l^rolapse. 

The  operation  of  dislocation  of  the  pupil  by  prolapse 
and  ligature  of  the  iiis  will  be  described  below,  in  the 
section  on  Artificial  Pupil.  Here,  it  is  to  be  observed, 
that  the  pupil  should,  in  general,  be  dislocated  to  opposite 
the  lower  and  inner  part  of  the  cornea,  that  it  shoxild  be 
entirely  withdi-awn  from  behind  the  apex  of  the  cone,  and 
that  it  should  be  made  rather  small,  by  jirolapsing  a  con- 
siderable portion  of  the  iiis. 

The  reduction  of  the  puj^il  to  a  slit  in  the  direction  and 
of  the  whole  length  of  the  veitical  diameter  of  the  cornea, 
by  ijrolapsing  the  iiis  at  its  upper  and  lower  maigins, 
though  it  provides  for  an  iminovement  in  the  definition 
with  which  vertical  lines  are  seen,  leaves  horizontal  hues 
as  indistinctly  seen  as  before.  The  reduction  of  the  pxipil 
to  a  horizontal  slit  bj'  prolapsing  the  ii'is  at  the  imier  and 
outer  margins  of  the  cornea,  on  the  other  hand,  though  it 
provides  for  horizontal  lines  being  better  seen,  leaves  the 
vision  of  vertical  lines  as  confused  as  before. 


2nd. — Hydrophtlialmia. 

The  cornea  is  more  increased  in  diameter  than  in  pro- 
minence, and  may  be  either  still  transparent,  or  cloudy, 
or  opacpie. 

The  sclerotica  where  it  joins  the  cornea  is  distended, 


•  "  A  Practical  "Work  on  tlie  Diseases  of  tbe  Eye,"  &c.  Vol.  i. 
p.  277.    Loudon,  ISiO. 
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thin,  and  of  a  hlxdsh.  colour.  Tlie  conjunctiva  is  pervaded 
by  enlar^-ed  and  tortuous  vessels. 

The  iris  is  more  or  less  affected.  It  has  a  dull  ap- 
pearance, is  perhaps  inclined  forwards,  or  found  to  be 
tremulous.  The  pupil  is  usually  in  a  middle  state  between 
contraction  and  dilatation,  and  is  motionless.  In  the 
course  of  the  disease,  the  iiis  contracts  adhesions  to  the 
crystaUine  body,  which  will  probably  be  found  opaque. 

Ihe  eyebaU  is  hard  to  the  touch,  except  in  an  ad- 
vanced stage,  when  it  is  often  soft  fi^om  commencins: 
ati'ophy.  ° 

_  The  patient  experiences  an  uneasy  feeling  of  distension 

,f  ^'^  ^^0^*^  ^  tlie  orbit  with 

difliciUty  in  proportion  to  its  enlargement.  Muscse  float 
belore  the  eyes,  and  amaui-otic  dimness  of  vision  suc- 
ceeds to  short-sightedness.    Total  blindness  may  at  last 


Causes.— A  cachectic  state  of  constitution  is  a  predispo- 
sing cause  of  the  hydrophthalmia  under  notice.  Its  ex- 
citing cause  IS  sometimes  an  injuiy,  but  in  general  its 
aetiology  IS  obsciu'e.  Though  the  cUsease  may  not  be  un- 
connected with  some  degree  of  inflammation  in  its  origin  it 
18  not  so  obviously  and  regularly  so,  as  to  bring  it  ^der 
tne  last  section  oi  the  prececUng  chapter. 

Prognosis.—This  is  in  general  imfavoui-able.    The  dis- 
ease may  remam  stationary,  with  vision  much  impaii-ed  • 
or  the  eye  may  become  atrophied,  or  still  more  enlarged 
•  -m  either  case  with  total  blincbiess,  and  in  the  latter 
with  severe  pain. 

.hJlT  ^^"^  ft  size  the  eyeball  may  attain,  the  disease 
i  has  been  named  Ox-eije,  or  Baphtliahnos.    The  eyebaU,  in 

Sblf'^  /Tt-^'^I?"  i«  protruded  from  the 

SotgaSl    "  ""'"^  usuaUyitoreorless 

rrmimmi.-^^t  much  can  be  done  in  the  way  of  medi- 

Eild  tio  severe  pain,  and  especially 

nSa,^  tn"P'''*'  ^IS'm  to  sympathise,  itVill  bl 
necessaiy  to  nave  recourse  to  the  operation  of  abscission 
iof  the  front  of  the  eyeball,  or  excision  of  the  whole. 

coSp^?^^^^^'^'''  sometimes  occurs  congenitally.  The 
cornea  IS  at  the  same  tune  opaque  or  cloudv 

aDnPnf  f hydrophthalmia,  with  opacity  of  the  cornea 
appeals  to  be  a  sort  of  imperfect  devolopient  as  regS 
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the  opacity,  or  at  least  a  retention  of  the  foetal  character  of  ' 
the  cornea ;  for  in  the  foetus  the  cornea  is  opaque,  and 
becomes  clear  only  towards  the  period  of  birth. 

lu  some  instances  the  cornea  has,  with  the  growth  of  ' 
the  child,  been  found  gradually  to  clear,  and  vision, 
though  myopic,  to  be  acquired.     Mr.  Ware*  relates 
several  such  cases,  three  of  which  occurred  iu  one  family. 
In  two  of  the  children  the  opacity  was  quite  removed  in  . 
less  than  a  year ;  in  the  third  the  transparency  was  not 
complete  until  the  end  of  the  second  year.    The  corueae  ■ 
remained  very  prominent,  and  the  vision  myopic.     In  . 
another  case  both  cornece  were  large,  prominent,  and  com- 
pletely opaque  at  birth.    At  the  end  of  nearly  thi-ee  years, 
the  left  cornea  had  become  clear  enough  to  allow  the  per- 
ception of  large  objects  ;  the  opacity  of  the  right  cornea 
though  diminished  round  the  circumference,  remamed  at 
the  centre  so  as  to  obscui-e  the  greater  pai-t  of  the  pupil. 
In  a  fifth  case,  similar  to  the  preceding,  improvement 
had,  at  the  end  of  a  year,  proceeded  so  far  in  one  eye  that 
the  cii'cunxference  of  the  cornea  was  qmte  ti-ansparent, 
and  the  opacity  so  far  cUminished  in  the  centre  that  the 
pupil  could  be  seen.    Improvement  was  less  advanced  m 
the  other  eye.    It  is  worthy  of  remark   that  m  these 
cases,  the  clearing  of  the  cornea  proceeded  from  the  cu- 
cumference  towards  the  centre,  a  com'se  similai-  to  wJiat 
is  observed  in  acquii'ed  opacity  of  the  cornea. 

Si-d— Posterior  sclerotic  staphylovia,  with  mjojna.'^ 

Posterior  sclerotic  staphyloma  has  its  scat  on  the  tem- 
poral side  of  the  entrance  of  the  optic  nerve  The  bulging 
sclerotica  is  Hned  by  the  retina  and  choroid— the  latter  in 
a  state  of  atrophy.  . 

The  retina,  in  the  region  of  the  yellow  spot  being 
thus  spread  out  at  an  increased  distance  bchmd  the  lens, 
near-sightedness  is  a  symptom  in  the  case. 

The  eyeballs  affected  with  posterior  sclerot  ic  staplu  lon  a, 
in  conso-iueucc  of  their  elongation  from  behind  loi  ward>>, 
are  remarkably  prominent.  _  They  arc  '^l^^  s/"-f  ^^^.^^^ 
their  movements,  and  sometimes  tall  into  a  state  ot  dner 
gent  strabismus. 

*  ObscrvatioQS  on  the  Treatment  of  tlie  Ej^iplior.-v,  &c.,  p.  2S5. 
^"Suphyloma  sclerotica  posticum,  of  Scarpa. -SclerecUsia  pos- 
terior. 
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The  characteristic  ophtlialmoscopical  a2ipearance,  al- 
luded to  at  p.  60,  of  a  crescentic  patch  of  whiteness,  em- 
bracing in  its  concavity  the  papilla  optica,  usually  at  the 
temporal  and  lower  side,  is  owing,  we  have  seeu,  to  an 
ati-ophied  condition  of  the  choroid  at  the  place,  along  with 
a  retraction  of  it  from  the  temporal  side  of  the  papilla, 
permitting  the  white  sclerotica  to  shine  through  the 
retina. 

Before  describing  in  fui-ther  detail  the  characters  of 
posterior  sclerotic  staphyloma,  let  us  examine  the  state  of 
the  eye  when  so  affected,  as  ascertained  by  post  mortem 
examination. 

Morbid  anaiomy.—The  following  dissection,  by  Scarpa, 
who  fii'st  called  attention  to  posterior  sclerotic  staphyloma, 
affords  a  good  pictm-e  of  the  morbid  anatomy  of  the  dis- 
ease in  an  advanced  stage  : — 

The  eye,  which  was  taken  fi-om  the  body  of  a  woman 
forty  years  of  age,  was  of 
an  oval  foim,  and  somewhat 
larger  than  that  of  the  other 
side.     On  the  posterior  he- 
misphere, and  to  the  tempo- 
ral side  of  the  enti-ance  of 
the  optic  nerve,  the  sclero- 
tica was  bulged  out  like  a 
small  nut.    As  the  cornea 
and  humours  were  still  clear, 
there  appeared,  on  looking 
into  the  eye,  held  against  the 
hght,  an  unusual  brightness 
at  the  fundus,  owing  to  the 
transparency  of  that  part  of 
the  sclerotica  which  was  the 
seatofthestaph3'loma.  When 
the  eye  was  opened,  the  vi- 
treous humour  was  found 
entirely  fluid,  and  the  crys- 
talhne  lens  somewhat  yellow- 
ish, though  not  opaijue. 

The  posterior  hemisphere  of  the  eyeball  havino-  been 
^ersed  m  spirits  of  wme  mixed  with  a  few  di'^ps  of 
iiteous  acid,  m  order  to  give  the  retina  consistence  and 
SS^'nn-w  perceived  that  there  was  a  de- 

S  T  that  nervous  expansion  within  the  cavity  of  the 
staphyloma;  that  the  choroid,  very  thin  at  this^ place! 


Fio.  57. 

_  The  bulging  on  tlie  temporal 
side  of  the  optic  nerve  is  here 
seen,  of  a  bluish -blaclc. 
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was  destitute  of  its  pigment  and  of  its  usual  vascular  net- 
work ;  and  that  the  sclerotica,  particularly  at  the  apex  of 
the  staphyloma,  was  so  thin  as  scarcely  to  equal  the  thick- 
ness of  writmg  paper. 

The  woman  had  lost  the  sight  of  the  eye  some  years  • 
before,  during  an  obstinate  ophthalmia,  attended  with  ; 
severe  pain  in  the  head. 

The  inflammation,  with  which  the  eye  had  been  affected, 
had  been  a  posterior  internal  ophthalmia  or  sclerotico- 
choroiditis,  whereby  the  sclerotica  and  choroid  having 
become  softened,  yielded  to  the  intra-ocular  pressure  occa- 
sioned by  the  increasing  accumulation  of  vitreous  fluid— 
this  increasing  accumulation  of  fluid  being  owing  partly 
to  the  internal  congestion  and  partly  to  the  cessation  of 
the  natui-al  resistance  which  should  have  been  oflered  by 
the  sclerotic  to  rmdue  accumrQation. 

In  this  case,  the  retina  had  become  desti-oyed  at  the 
place,  but  in  the  more  common  and  less  advanced  degrees, 
the  retina,  although  bulging  out  along  with  the  sclerotica 
and  choroid,  continues  to  retain  its  structure  and  sensi- 
bility. Eventually,  however,  degenerations  of  it  are 
liable  to  supervene  in  the  region  of  the  yeUow  spot,  the 
part  of  the  retina  which  commonly  con-esponds  to  the 
apex  of  the  staphylomatous  bulging. 

The  retraction  of  the  choroid  from  the  temporal  side  ot 
the  papiUa  and  its  atrophy  in  the  region  of  the  staphylo- 
matous bulging  of  the  sclerotica  is  a  distmgrushing  leature 
of  the  disease.  The  atrophied  choroid  is  usually  closelv 
appUed,  but  not  adherent  to  the  sclerotica.  ISothmg  ot 
its  structure  is  left  at  the  place,  but  some  remains  ot  its 
large  vessels  and  stromatic  pigment.  The  membmne  ot 
the  pigment  and  its  capillary  layer  have  chsappearcd. 

Ophthahnnscopiml  appearances.— On  examuung  an  eye 
aff'ected  with  jiosterior  sclerotic  staphyloma  ophthalmo- 
scopicaUy  by  the  inverted  image  process  we  see  on  tfie 
temporal  side  really  (but  apparently  on  the  nasal  sidej  ot 
the  papilla  optica,  a  crescontic  shaped  strongly  reU^^ctm^ 
whitish  patch  of  sclerotic  smface,  leit  bare  by  the  rotracted 
and  atrophied  choroid,  shining  through  the  ntiaa.  (tig.aa.; 

In  an  advanced  stage  of  the  disease,  the  choroui  havm„ 
beconiG  atrophied  to  a  greater  extent,  more  of  the  wmw 
sclerotica  is  exposed. 

The  white  patch  of  sclerotica,  though  generally  on  tfie 
temporal  side  of  the  pa]nlla  optica,  lias  bee^i  met  xvntJi  a 
the  upper  side— never  bolow.    It  has  been  foimd,  thougn 
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rarely,  all  round  the  papilla.  In  such  cases,  however,  its 
greatest  extent  has  still  been  on  the  temporal  side  (seen 
as  if  on  the  nasal  side). 


PiQ.  58.    Inverted  image  in  the  left  eye, 

Tte  degree  of  the  accompaliying  alteration  in  the  form 
TO  tJie  papilla  optica  is  necessarily  dependent  on  the 
sitoation  and  extent  of  the  staphyloma. 
J^PfPi^^  opti^a^  by  being  involved  in  the  bulging 
fW  1,  ®  sclerotica,  acquii-es  an  oblique  position?  so 
that  when  viewed  with  the  ophthabnoscope,  it  appears 
oval  as  a  circular  surface  does  when  viewed  obHquelv. 
cut  besides  this  apparent  shortening,  usually  of  the  trans- 
.^^cbameter  of  the  papilla,  there  is  a  rearshortening  on 

Pig'21,  p.°60  )  ^^'^  P''^^''  "^'^  ^'^P^'''^'' 

n?ir'^'''!  1*^^  Papilla  is  more  or  less  excavated, 
ihoroif]  nnrll  1  "  ^^'''^i  con-esponding  to  the  atrophied 
aoroid  and  bulging  sclerotica  having  undergone  some 
gtension,  its  vessels,  although  still  seen  there"  very  dS! 
-uictly,  may  not  be  so  tortuous  ae  usual. 
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Besides  tlie  changes  of  stractm-o  indicated  by  th,e 
oplithalmoscopical  appearances  just  described,  which  are 
the  most  characteristic  of  posterior  sclerotic  staphyloma, 
others,  the  efi'ect  of  the  posterior  internal  ophthalmia, 
may  eventually  be  met  with,  such  as  extravasation  of  I 
blood,  deposits  of  pigment,  white  opacities  of  the  retiua  in  i 
the  region  of  the  yellow  spot,  detachment  of  the  retina  i 
from  the  choroid  by  ellused  serum,  grayish  flakes  ki  the  • 
vitreous  humour,  &c.    In  more  advanced  stages,  opacity  ■ 
of  the  lens  may  occur. 

Causes. — A  predisposition  to  posterior  sclerotic  staphy- 
loma appears  to  have  its  origin  or  starting-point  in  the 
persistence  of  a  foetal  condition  of  the  eye  pointed  out  in  . 
the  middle  of  last  century  by  Professor  Brendel  of  Goet-  ■ 
tingen,  and  more  particularly  described  by  Dr.  Yon 


Fig.  59.  Fig.  60. 

The  right  and  left  eyeballs  of  a  seven-months'  fojtus, 
showing  the  sclerotic  protuberance. 

Ammonin  his  "  Questio  anatomico-physiologica  de  genesi 
et  usu  maculfe  lutese  in  retina  oculi  humaui  obvine, 
(Vinarite,  1830, 4to.),  viz.,  a  protuberance  or  bulgrng  which 
the  sclerotica  here  presents. 

Parts  arrested  in  development  are  afterwards  always 
more  ready  to  run  into  disease  or  degeneration.  In  such 
a  case,  the  undeveloped  sclerotica  and  corresponding  part 
of  the  choroid  readilv  become  congested,  and  the  bulging 
will  pass  into  actual  staphyloma,  which  wHl  go  on  gm- 
dually  to  increase,  for  posterior  sclerotic  staphyloma, 
when  once  begun,  does  not  always  remain  statiomuy. 

It  is  to  be  remarked  that  the  congestion  of  the  choroia 
adjacent  to  the  atrophied  part  of  it,  is  the  resiilt  ot  the 
stoppage  of  the  circulation  in  the  atrophied  part,  not  tne 


cause 


SUd,'  ofSi<jM.—ln  advanced  degrees  of  iiostenor  sclerobc 
staphyloma,"  in  consequence  of  the  retina  becoming  impu- 
caled,  to  tho  extreme  ucar-sightedness  charactcixstic  oi 
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tliis  state  of  tlie  ej^e,  there  is  superadded  amblyopia, 
miiscce  volitantes,  photopsj^ 

_  Tlie  patient  com2)lains  tliat  lie  can  no  longer  see  dis- 
tinctly to  read  and  write.  There  is  a  glimmering  dimness 
over  the  letters,  which  appear  as  it^  broken  or  deficient 
here  and  there.  Straight  lines  may  appear  as  if  curved, 
omng  to  the  uneveuness  with  which  the  retina  is  spread 
out  m  the  region  of  the  yellow  sjiot. 

_  The  still  sensitive  part  of  the  retina  having  become  very 
cu-cumscribed,  the  field  of  view  is  proportionally  reduced, 
so  that  the  patient  in  reading  can  see  a  word  or  two  at  a 
fame,  onlj^  if  the  print  be  small;  but  if  large,  a  letter  or 
two  only  at  a  time.  Even  this  smaU  amount  of  sight  may 
bp  suddenly  lost  by  further  implication  of  the  retfna  from 
elhision  of  blood,  or  some  other  deterioratmg  cause  in  the 
region  of  the  yellow  spot. 

Tixed  muscte  are  seen  owing  to  insensible  spots  of  the 
refana  arising  fi^om  atrophy,  detachment  from  serous  or 
bloody  effusion,  exti-ayasation  of  blood  into  the  tissue  of 
the  retma,  or  the  bke. 

Treat ment.~The  attencUng  near-sightedness  is  to  be 
con-ected  by  the  use  of  appropriate  concave  glasses.  See 
inira.  Myopia. 

As  there  is  a  tendency  to  internal  congestion,  great  care 
Bhould  be  taken  to  gTiard  against  a  stooping  position,  and 
prolonged  exertion  of  the  sight. 

The  inflammation  which  is  liable  to  supeiwene,  is 
sclerotico-choroiditis  or  posterior  internal  ophthabnia  with 
serous  effusion  (p.  233). 

I  ifh.~Detac7m.ent  of  the  retina  from  the  choroid  hy  serous 
eJ)usi.on  betiveen  the  two  membranes.* 

The  form  of  hydrophthalmia  here  to  be  noticed  is  that 
m  Which  there  is  eftusion  of  fluid  between  the  choroid 
ana  retma,  separating  the  latter  fioni  the  former  and 
causing  It  to  bulge  forward  in  the  vitreous  humour-,  now 
in  a  dissolved  state. 
By  means  of  the  ophthalmoscope,  and  even  by  oblinup 

anaulating  movement  of  the  retina,  with  dark-coloured 
vems,  api^arontly  broken  in  their  com-se  on  its  suiiaco,  is 


*  Suli-reliiial  drop.sy. 
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distinctly  seen  in  the  dissolved  vitreous  body,  as  repre- 
sented in  the  annexed  figure,  reproduced  fx-om  p.  08. 


a. 


Tlie  bulging  retina,    h  h.  Deposits  of  pigment. 


Fig.  fi. 


of 


Sometimes  the  detached  retina  presents  small  patches 

'  extravasated  blood.  .  -Uoif  tVin 

As  above  stated  (p.  58),  t  is  lower  half  o^^^^^^^^ 
retina  which  is  most  commonly  found  detached  In  more 
advanced  cases,  the  detachinent  extends  ^wa  d^^^^^^^^^ 

side  of  the  pa^^illa.    The  mnj  ^^^^  ^'^i^JtX  A 
retina  remain  longer  unaffected.    \  i^ual  sensiom  ^  j 
be  stiU  possessed  by  the  undetached  portion  of  ^he  letma 
-Rv  the  nressure  of  the  increasing  accumulation  ot  ama 
be?JeS^CXoid  and  -tina  the  vih^^^^^^  1^- js 
liable  eventuaUy  to  become  whoUy  absmbed.    J-^^  J^^^  ^ 
fs  coarctation  of  the  retina  into  the  form  of  ^  ^^^^^ 
having  its  base  at  the  lens,  aiid  its  apex  at  the  enna^^ 
of  «ie°  optic  nerve.    The  return  J-^^^^Xteilm^l  S 
appears  as  an  opaque  body  behind  tj^e  daatccl  pup^  ^ 
his  been  mistaken  sometimes  for  cataract,  sometunes 
fungous  disease  of  the  eye.  offn^Jon  between  it 

Detachment  of  the  retma  by  '5°^:^,^^^  J^^^^'^thor  svmp- 
and  the  choroid  often  comes  on  ^^tbout  a^^y  otlio^  P 

tom  than  that  the  patient  finds  ^°  "°     .^S,.  t      "  os 
part  of  the  field  of  view,  perhaps,  '^.^^  that  wfi^U  D 
adjacent  to  this  appears  cm-vecl,  b|;oken      asUw^  N 
the  separation  is  moro  extensive,  the  field  ot  ^•^ew 
rospondingly  reduced. 
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There  can  be  no  doubt  tbat  in  some  cases  the  loss  of 
■^ight  has  come  on  suddenly,  from  which  it  is  to  be  inferred 
iliat  the  effusion  causing  detachment  of  the  retina  has 
'•eeu  of  sudden  occurrence.  In  other  cases,  the  patient 
;i\iug  discovered  the  loss  of  sight  of  the  eye  only  by 
hauce,  there  is  no  knowing  how  long  it  may  previously 
have  existed. 

Sometimes  when  first  detected,  the  defect  of  sight  and 
'he  detachment  of  the  retina  on  which  it  depends  are  not 
I'oat. 

The  progress  of  the  separation  of  the  retina  may  come 

>  a  standstill,  and  consequently  the  further  impairment 
if  the  sight,  but  this  is  usually  only  for  a  time.  An 
nicreased  effusion  of  serum  and  fui-ther  separation  with 
njrresponding  loss  of  sight  eventually  take  place,  some- 
times slowly,  sometimes  quickly. 

Some  degree  of  softening  of  the  eyeball  often  co-exists. 

Though  there  is  not  any  symptom  of  inflammation  at 
first,  posterior  internal  ophthalmia  in  a  mai'ked  de"-ree 
may  supervene  and  hasten  on  the  disease  to  the  advanced 
4age  above  described,  in  which  the  whole  retina  is 
rrumpled  together  into  a  cord  extending  from  the  papilla 
to  the  ciliary  zone. 

One  eye  being  affected,  there  is  reason  to  fear  that  the 
'  -ther  will  share  the  same  fate. 

Cases  illustrative  of  the  symptoms  and  diagnosis. — A  lady, 
:i  t.  68,  relates  that  four-  months  ago  the  glass  fell  out  of 
the  right  eye  of  her  spectacles,  whereupon  she  discovered 
tliat  she  could  not  see  with  the  left  eye.    She  had  not  had 

■  loviously  any  pain  over  the  eyebrow  or  in  the  eye,  or 
iideed  any  sensation  to  direct  attention  to  the  left  eye. 

'  sed  to  be  subject  to  biliousness.  Has  had  sciatica.  Is 
"t  a  gouty  family,  and  has  gouty  enlargements  of  the 
;  'ints  of  the  fingers.  Has  suffered  from  piles.  Has  been 
"Iherwise  healthy. 
When  the  defect  of  sight  was  first  discovered,  the  left 
e  could  still  see  outwards.    Gradually  the  dimness 

■  I -l  ead  aU  over  the  field,  except  a  little  of  the  lower  part 
\.  hich  can  still  be  seen  on  throwing  the  head  backwards. ' 

An  undulating  luminous  appearance  is  seen  before  the 

'  it  eye,  even  when  shut. 
Pupil  of  the  loft  eye  sluggish ;  that  of  the  right  active 
ihe  pupil  of  the  loft  eye  having  boon  dilated  by  ati-opia 
tound,  on  examination  with  tlio  ophthalmoscope,  l^hat 

(lie  lower  and  temporal  half  of  the  retina  was  pushed 
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foi-ward  into  the  vitreous  humour,  appearing  as  a  greyish 
semi-transparent  undulating  fihn,  with  dark  yessele  on  it 

Some  months  after  the  consultation  and  examination  oi 
the  left  eye  now  mentioned,  I  again  saw  the  lady  on 
account  of' an  attack  of  erysipelatous  inflammation  of  the 
rieht  eye.  This  ophthalmia  duly  subsided  under  the 
iequisite  treatment.  The  loft  eye  continued  as  befcu'e. 
On  seeing  the  elevation  of  the  conjunctiva  by  serous  eflu- 
sion  behind  it,  the  idea  of  an  analogy  with  the  separation 
of  the  retina  in  the  other  eye  by  serous  effusion  between 
it  and  the  choroid  could  not  help  occm-nng  to  my  mmd 

A  lady,  Eet.  38,  relates  that  about  six  months  ago  she 
noticed  crowds  of  motes  like  grains  of  soaked  sago  float- 
Lg  before  the  right  eye.  Of  late  some  small  dark  specks 
have  appeared  among  them.    The  motes  appear  hghter 

'''witShe  last  two  or  thi-ee  weeks,  discovered  that  the 
sioht  of  the  right  eye  is  so  imperfect  that  she  cannot  see 
anything  except  what  is  seated  to  the  right  and  telow. 

ibout  two  or  three  months  ago  the  eye  wa^  accidentaUy 
struck  bv  her  husband's  elbow.  m,  4.  „<• 

Pupil  of  right  eye  small  and  very  sluggish.  That  of 
tTiP  left  natmul.    Sight  of  the  left  eye  good.    _  _ 

sSecfto  headaches,  aoad  has  often  had  pains  .  h. 
rig^i  eye  extending  to  the  back  of  the  head.    Has  had 

""^Sv^^  leaving  been  dilated  by  atropia,  the  extent  of 

'^^^'^^^^^^-^Ve,  I  found  the 
up?er  anXff  haK  of  the  f^iAdus  natural,  but  the  retma 
unshed  forward  fi'om  the  lower  and  right  half,    ihe  de 

^^SScovS^^^Seiect  of  the  sight  of  the  n^ep.  ^ 
or  three  yeai-s  ago  by  not  being  able  to  get  -^g^t  0^^^*^ 
bid  with  it  when  oiit  rook-shooting  one  day.    Ihe  sigh 
ias  been  gmdually  becoming  slightly  more  nnpau  ed  than 
it  was  when  the  defect  was  hrst  noticcci 


he 
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itween  it  and  the  choroid.  This  is  an  event  very  liable 
0  happen  in  advanced  cases  of  posterior  sclerotic  staphv- 
loma  such  as  this  was.  Dr.  Bonders  relates  a  cm-ious 
case  oi  a  gnl  aged  15,  affected  with  a  high  degree  of 
myopia,  suddenly  crying  out  with  joy  that  she  could 
recognise  the  people  at  the  other  side  of  the  street  But 
her  joy  was  of  short  duration,  for  in  three  days  the  eve 
had  become  qmte  blind  fi-om  complete  detachment  of  the 
retma  The  temporaiy  farsightedness  had  been  owing  to 
he  retma  not  having  at  once  lost  its  sensibiHty  at  the 
ime  that  it  was  detached,  and  to  its  being  pushed  forward 
by  the  effusion  to  a  position  to  receive  the  focus  of 
parallel  or  sbghtly  divergent  rays. 

The  projection  of  the  retina  forward  indicates  diminu- 
^'Z^  ^^f  quantity  of  vitreous  body,  and  the  undulatory 
movements  of  the  folds  of  the  retina  incbcate  that  the 
Mtreous  IS  m  a  fluid  state. 

Atrophy  of  the  vitreous  body  is  a  condition,  therefore 
which  must  precede  well  marked  detachment  of  the  retina 
iiom  tne  choroid. 

etP^  Wo"""  ^^•^iP'^las  Of  the  face,  albuminuria, 

,  f  rli  ^  appeared  m  some  cases  to  have  been  the  cause 
"t  detachment  of  the  retina. 


Progno>,is -This  is  in  the  highest  degree  unfavourable. 
General  treatment—The  removal  of  any  posterior  in- 
ernal  congestion  that  may  exist,  is  the  ^eans  we  must 
ookto  for  arrestmg  further  effusion  between  the  choroid 
■aid  retma,  and  promoting  the  absorption  of  what  mav 
have  taken  place.    But  it  is  only  in  a  very  earlv  sta-^  of 

Treatment  hy  operation.-ln  the  cases  in  which  there  i^ 
eady  coarctation  of  the  retina,  with  the  atropMed 
itreous  body  within,  and  accumulation  of  fluid  witW 
ftf"?  ^^-^^         evacuation  of  The  fl^Si 
chTetSd  fL  '  ^l^-'oid  about  half  aj 

ivrmnvl  '^''^S™       ^^"^  '^o^'^^a,  has  been  had 

course  to  with  advantage  for  the  piupose  of  reHevin^ 

•Sotg°S."  "''^  ' oxpectatiorof 

>l.iatk.n  ^^^^^'^/^  °f  «es  of  partial  detachment,  an 
■iSl        '  '■^''^''''^y  ^^^'^  wJ^ich  consists 

o  as  to  permit  the  sub-retinal  fluid  to  min-le  w  H,  +1  ' 
-treous,  m  the  hope  that  then  the  retma  i;;grt  S  Ucl? 


X  2 
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aeain  into  apposition  with  the  choroid.  In  this  case  it 
will  be  observed  that  it  is  not  the  object  to  give  Lssue  to 
the  sub-retinal  fluid,  though  evacuation  of  some  may  take 
place  in  the  coui'se  of  the  operation. 

Spontaneous  perforation  of  the  detached  retina  has  been 
sometimes  found  to  have  taken  place  with  the  apparent 
effect  of  arresting  the  progress  of  the  detachment,  feuch 
cases  give  encouragement  to  this  operation  of  punctm-mg 
the  detached  retina.  .  . 

The  actual  result  of  the  operation  m  some  cases  has 
been  the  falling  back  of  the  retina  more  or  less  closely 
into  apposition  with  the  choroid,  and  improvement  of  the 
sight  as  respects  extent  of  field  and  clearness  of  percep- 
tion.   This  improvement,  however,  has  often  not  been 

^^sSr  M^'bad  effect  has  foUowed  the  operation,  either  as 
regards  undue  iniiammation  or  fiu-ther  deterioration  of 
sight.  Of  com-se,  as  long  as  an  eye  is  semceable,  we 
ought  not  to  think  of  operatmg.  .       v  i 

Mr.  Bowman  has  pubUshed  some  cases  in  which  he 
operated  by  puncturing  the  retina  fi-om  behmd  forwaj^d 
ahd  then  shtting  or  tearmg  it  up.  Dr.  von  Graefe,  t  e 
original  author  of  the  operation,  has  i;ehnquished  In. 
mode  of  procedure,  thinking  that  it  involves  gi-eatei  n.k 
S  mecha^iicaUy  increasing  the  detachment  ^^^^  ev«^  °f 
woundin-  the  posterior  surface  of  the  lens,  while  the 
movements  of  the  needle  are  much  less  effecbve  than 
whin  on  an  opposite  principle,  the  retma  is  chvided  from 
bS  backwards.  The  instniment  Dr.  ^on  Graefe  em- 
ploys is  a  double-edged  sharp-cuttmg  needle,  wi  h  he 
neck  thick  enough  to  fill  the  wound  so  as  to  prevent  the 

%r  IS;.  Wi^brught  under  the  influence  of. 
"^Ci^^^t^  Sfloose  a  point  on  the  oi  t.  : 
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against  the  detached  retina,  the  projecting  part  of  that 
membrane  is  divided  in  the  act  of  withdiuwing  the  instru- 
ment.   Care  is  to  be  taken  not  to  wound  the  choroid 

In  reference  to  the  principle  of  this  operation,  it  is  to 
be  observed  that  the  vitreous  body  being  in  cases  of 
detached  retina,  atrophic  and  fluid,  any  falling  back  of 
the  retina  into  apposition  with  the  choroid  must  depend 
m  a  great  measm-e  on  the  circumstance  whether  or  no 
division  of  the  sub-retinal  fluid  takes  place  into  the 
vitreous. 

oth.  — Ecemophthalmus. 

Extravasation  of  blood  under  the  conjunctiva  has  been 
named  memophfhalmus  externus,  in  contracUstinction  to 
effusion  of  blood  withm  the  eye,  which  has  been  named 
Ncemop/i  tliahnus  mternus. 

Htemophthabnus  extemus,  caUed  also  conjunctival  ecchv- 
mosis  may  be  occasioned  by  various  causes',  such  as  blows 
ou  the  eye  or  its  neighbourhood,  eiforts,  purpura.  Its 
occurrence  in  connection  with  inflammation,  has  been 
above  noticed  (p.  106).  Sometimes  it  occm^s  without  any 
evident  cause.  •' 

Treatment -Lb^  to  itself,  the  blood  is  gradually  ab- 
sorbed,- but  the  absorption  appears  to  be  hastened  by  the 
apphcation  of  some  uTitating  coUyiium  to  the  conjunc- 

undS'lTf"^  '"fZ  ^^'^  ^5^^        *°  considered 

Zf  nS^  7.7  Hc^mopUhalmm  internus  anterior 

ana  ttcemophthalmus  internus  posterior* 

s^STtf'^'^'''iT'r'  The  appearance  pre- 

sented m  hEBmophthalmus  intemus  anterior,  is  blood 

Hfemophthalmus  internus  anterior,  when  not  the  im 
mediate  result  of  injury  or  operation,  most  generX 

SZllT  '^"^'^  -  unhLlthy  state  Irom^pTeS 
mjury  or  inflammation.  It  sometimes  supervenes  in  ihl 
course  of  internal  ophthalmia  (p.  123)  •  in  l  S  cnTe.  nf 
females  affected  at  [he  same  tie  with  amLorihir,  it 
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has  been  observed  to  recur  about  the  menstrual  period. 
HEemophtbalmus  intemus  may  take  place  m  consequence 
of  unusual  bodily  exertion— no  evident  cause  operatmg 
dii'ectly  on  the  eye— and  afterwards  recur  repeatedly  and 
even  periodicaUy'.  In  purpura  ha^mon-hagica,  an  eflusion 
of  blood  bas  occurred  witbin  both  eyes. 

Treatme7it.— The  effused  blood  is  m  general  readily 
absorbed,  and  considered  by  itself  alone,  requu-es  no 
interference,  unless  the  chambers  of  the  eye  be  very  , 
much  distended,  when  a  punctui-e  of  the  cornea  may  be^ 
requii-ed  to  give  it  issue. 

EcemophtJialmus  intemus  posterior.— In  the  forms  of 
hEemophthabnus  just  described,  the  efiused  blood  is  seen: 
at  a  glance.  Besides  these,  however,  extravasations  occur 
at  the  bottom  of  the  eye.    A  sjmiptom  of  this  is  sudden . 
failure  of  sight,  which  is  occasioned  either  by  pressure  on 
the  retina,  "or,"  the  extravasation  being  m  the  vitreous.- 
humour,  by  the  obstruction  to  the  passage  ol  the  ligM.  f 
Such  extravasations  are  objectively  recognised  only  by. 
means  of  the  ophthalmoscope  (pp.  55,  60,  124,  et  seq  ). 

As  conjunctival  ecchymosis  sometimes  presents  itsell  m 
connection  with  inflammation,  sometimes  T^thout  anv 
evident  cause  (p.  309),  so  the  extravasations,  ju.t  ieieiTeci 
to,  come  on  :  some  m  the  coiu-se  of  postenor  i^^mal  m-. 
flammation-some,  without  any  apparent  cau.e,  actmg. 

"^tJerraUy,  the  eye  may  seem  unaltered,  and  the  pupil.. 

"^STatient  suddenly  finds  the  field  of  ^^^^^^ 
either  in  whole  or  in  part— perhaps  m  the  mommg  m 
getting  u^    He  may  have  previously  had  P'^^'is 

BMiSl«-e^^?^^^ 

gene'rarcrmpW:  such  as  disease  of  the  ^^^^^C- 
bably  be  discovered  predisposing  to  ^.^<^  fj^^^"^ 
Extensive   extravasations  ^ith  failiu-e  of  f 
occurring  suddenly  in  heart  disease-constitute  what  haaf 
been  called  apoplexy  of  the  retina. 

times  be  detected  by  oblique  illummation  without  the  aia 

of  the  ophthalmoscope.  <,„of«^  ,1q.-k-browfft 

Under  the  ophthalmoscope  a  deep-seated  daik  oro^ 
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opacity,  denser  at  the  lower  part  of  the  eyeball,  intervenes 
to  prevent  the  fundus  being  seen.    After  absorption  has 
taken  place  to  some  degree,  the  fundus  becomes  visible 
but  there  may  remain  flakes  and  filaments  of  a  rusty 
yellow  or  dark  red-brown  colour  suspended  in  the  vitreous. 

The  subjective  appearance  to  the  patient  is  as  if  there 
was  a  dark  ball  of  a  reddish  or  greenish  tinge  in  the  field 
of  vision. 

Extramsntions  of  hlood  implicating  the  retina.— These 
may  have  their  seat  on  its  anterior  surface  or  in  its  sub- 
stance, and  usuaUy  present  themselves  around  the  pupilla 
and  m  the  coiu-se  of  venous  ramifications. 
_  After  a  time,  the  spots  of  exti-avasation  become  altered 
m  appearance,  assummg  a  reddish-brown  colour  at  the 
cu-cumference,  and  may  become  surrounded  with  a  whitish 
border  ti'om  exudation. 

Kg.  1,  Table  VIII.,  of  Liebreich's  Atlas  der  Ophthalmo- 
scopie,  represents  a  ease  of  hsemorrhage  of  the  retina  in  a 
man  ot  71,  with  arteno-sclerosis  and  hypertrophy  of  the 
lert  ventricle. 

The  patient  found,  on  waking  one  morning,  the  sight 
/o^"*een  days  after,  when  he  con- 
sulted Dr.  Liebreich,  he  could  only  with  difficulty  distin- 
guish fingers  held  before  him,  to  one  side.  Under  the 
ophthalmoscope,  m-egular  ecchymoses,  which  appeared  to 
mphcate  all  the  layers  of  the  retina,  were  seen  at  the 
bottom  of  the  eye,  and  extending  to  the  circumference. 
Among  the  large  patches  small  red  points  of  extravasation 
were  mterspersed. 

The  arteries  appeared  in  some  parts  quite  emptv  of 

tW  ^r  fip  T^'S,"'*^  "^^^^^'^  ^"^•l'^'-  other  parts, 
they  were  filled  with  coagula  at  intervals.  The  ciicula- 
bon  was  free  only  m  some  branches.  The  veins  also  were 
for  the  most  part  empty  of  blood.  Only  one  branch  pre- 
sented any  appearance  of  being  normally  fiUed 
slow  nf  Vf  ^b^oi-ption  of  extravasated  blood  is  very 
Slow  of  takmg  place,  and  with  the  vessels  in  such  a  state 
as  they  were  m  this  case,  it  is  never  complete. 

fattv^"rlon.        !■  "''"'n  ^Y^""  represents  haemorrhage  and 
latty  degeneration  of  the  retina  m  a  case  of  artei^o 
sclerosis  and  hypertrophy  of  the  left  ventricle.  °" 
neriorl  nf  f "^"^  ^^'"^       ^^^^  labouring  for  a 

•jinrl^/  "ici easing     Iho  retinal  arteries  were  slender 
land  some  quite  obHterated.    The  veins  were!  in  some 
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parts  of  their  course,  elongated  and  nearly  empty  of 
blood,  while  the  small  branches  were  distended  and  tor- 
tuous. Small  striated  extravasations  were  seen  m  the 
nervous  layer,  and  a  large  smooth  extravasation  on  the 
inside  of  the  retina.  There  was  an  extension  oi  extrava- 
sation into  the  vitreous,  where  the  blood  had  become 
black.  The  white  spots  of  the  retma  were  probably 
produced  partly  by  fatty  degeneration,  partly  by  sclerosis 
of  the  nerve-fibres. 

The  patient  died  of  apoplexy. 

Eig.  2  of  the  same  plate  represents  a  case  of  hEemor- 
rhage  of  the  retina  m  consequence  of  cessation  of  the 

menses.  ,  ,  .  , 

A  woman,  45  years  of  age,  used  to  menstruate  copi- 
ously. After  the  menses  had  ceased,  she  one  day  suddenly 
felt  as  if  something  had  come  over  the  left  eye,  obscm-mg 
the  middle  of  the  field,  but  leaving  the  cii-cmnference 
clear.  She  had  at  the  same  time  buzzmg  m  the  ears, 
vertigo,  and  nausea  for  some  hours.        .    ^.  n 

On  making  an  ophthalmoscopic  examination  five  days 
after,  several  small  round  extravasations  were  observed 
in  the  posterior  nerve-stratum  of  the  retina,  and  striated 
ones  in  the  anterior  nerve-stratum.    In  the  region  of  the 
yeUow  spot  there  was  a  large  extravasation  m  the  pos- 
terior nerve-stratum.    This  spot,  of  the  shape  of  half  an 
oval,  was  completed  into  a  whole  oval  by  an  opaque  con- 
dition of  the  adjacent  part  of  the  retma  supposed  by  Lie- 
breich  to  be  owing  to  effusion  of  a  clear  fluid  between 
the  retina  and  choroid.  ^^^.-n 
Under   derivative   treatment,   the   smaller  extrava- 
sations and  this  watery  effusion  became  absorbed  m  tlie 
coiu-se  of  a  few  weeks.     The  l^^^'g^f^^^f  T^^s^t^^,"^^ 
appeared  in  the  com-se  of  some  months,  bemg  abso  bed 
f^om  periphery  to  centre.    The  sight  ^F^y.^^^^"^^ 
portion.    Eventually  the  extravasations  aU  disappeaied, 
and  the  sight  became  as  good  as  before. 

Choroidal  cxtmvamtions  of  blood.-Heve  t^e  ecchy 
motic  patches,  which  are  more  or  less  diffused  aie  seen 
lying  behind  the  level  of  the  retinal  vessels.    Thev  °ia> 
be  seated  at  the  sm-faoe,  in  the  substance,  or  behind  th. 

""^At  first  they  are  dark  red  in  the  cei^ti-O' '^^^'^ 
at  the  edges:     Mter  a  time  they  are  to  be 

yellowish  or  bght  brown.  As  the  blood  is  absorbed,  the 
part  of  the  choroid  involved  becomes  atrophied,  and  Uie 
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sclerotica  appears  througli  as  a  white  spot.  The  edges  of 
the  adjacent  still  unaffected  part  of  the  choroid  are  very 
dark  from  an  increased  deposit  of  pigment. 

Extravasations  of  blood  fi-om  the  choroid  sometimes 
break  thi'ough  the  retina  into  the  vitreous. 

Frognosis. — Although  the  blood  in  posterior  internal 
hsemophthalmus  may  be  absorbed,  and  the  sight  re- 
covered, new  exti-avasations  are  always  liable  to  take 
place ;  and  tliis  constitutes  the  great  danger  of  the  com- 
plaint, for  disorganisation  of  the  vitreous,  retina,  and 
choroid,  is  the  eventual  result  of  frequent  attacks. 

Treatment.  —  If  the  hfemophthalmus  be  dependent  on 
inflammation,  the  treatment  of  the  latter  is  the  proper 
treatment  of  the  fonner.  If  dependent  on  some  general 
complaint,  that  is  to  be  attended  to.  But  in  any  case  the 
treatment  should  comprise  rest,  leeches  in  the  neighboui- 
hood  of  the  eye,  cold  applications,  and  aperients. 

To  the  account  of  hsemophthalmus  now  given,  I  add, 
by  way  of  postscript,  the  foUo^ving  case  of  disease  of  the 
kidneys,  with  extravasations  of  blood  in  various  organs, 
but  especially  in  and  around  the  eyes. 
•tt  ^'^'^P^^^'^ss,  aged  19,  was  admitted  into  Univer- 
sity College  Hospital,  with  great  protrusion  of  the  left 
eyeball,  over  which  the  upper  lid,  livid  from  ecchjonosis, 
-was  tensely  sti^etched.  The  ocular  conjunctiva  was  raised 
up  m  the  form  of  chemosis  by  extravasated  blood,  and 
protruded  between  the  eyelids.  The  sight  was  totaUy 
lost.  The  protrusion  of  the  eyeball  and  loss  of  sight 
came  on  two  days  before  admission.  The  right  eye  was 
not  affected.    The  patient  was  very  pale-looking. 

Posi  history  of  the  case,  drawn  up  by  Mr.  Eingrose, 
ophthalmic  surgeon's  assistant.— About  two  months  ago 
both  eyes  became  bloodshot.  The  left  was  the  first  af- 
tected,  but  whilst  it  got  well  the  vision  of  the  right 
remained  dim.  For  this  the  patient  was  treated  at  a 
public  institution,  but  without  benefit. 

Has  been  subject  to  bleeding  from  the  nose  since 
icmicUiood,  and  about  a  month  ago  lost  a  great  deal  of 
Dlood  m  this  manner.  Menstrual  discharge  first  ap- 
peared when  she  was  between  sixteen  and  seventeen 
years  old  and  was  very  profuse,  but  latterly  it  has  not 
Deen  neariy  so  much.    Has  suflerod  from  headaches  f,n- 

iffoi    .1,  y^''^^'^'  ^^li-^fly  o^'ei'  the  brow ;  but 

lately  the  pam  has  extended  to  the  back  of  the  head 
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Has  been  subject  to  cold  feet,  and  has  fi'equently  fainted 
at  her  work.  The  urine  has  been  very  high-coloured, 
with  a  thick  sediment  at  the  bottom  of  the  utensil.  She 
has  frequently  complained  of  pain  across  the  loins. 
Parents  are  both  healthy. 

When  I  first  saw  the  patient  the  day  after  her  admis- 
sion, I  found  that  the  right  eye  had  become  shghtly 
affected  also. 

I  incised  the  chemosed  and  protruding  ocular  conjunc-  • 
tiva  of  the  left  eye,  and  likewise  slit  up  the  upper  eyelid  I 
to  relieve  the  eyeball  from  the  pressui-e  it  was  subjected  I 
to.    This  immediately  afforded  the  patient  considerable 
I'elief. 

The  following  day's  report  states  that  the  patient  does 
not  suffer  so  much  pain  and  has  had  a  tolerable  night, 
but  complains  of  dimness  of  sight  of  right  eye. 

Next  night  difficulty  of  breathing  came  on,  and  at  my 
visit  the  following  day  I  found  the  patient  blind  of  both 
eyes. 

The  difficulty  of  breathing  went  on  increasmg,  and 
death  took  place  the  same  night. 

On  examination  of  the  body  after  death,  which  was 
conducted  by  Dr.  Einger,  ecchymoses  were  foimd  in  the 
skin  of  the  arms  and  legs,  the  dui-a  mater,  the  lungs,  the 
heart,  the  aorta,  and  spleen. 

The  kidneys  were  nattu-al  in  size,  but  of  lighter  colour 
than  usual.  The  capsule  peeled  off  much  too  easily.  On 
section,  the  cortical  substance  was  found  much  ati'ophied. 
Under  the  microscope,  fatty  degeneration,  atrophy  of 
the  Malpighian  bodies,  and  an  increased  amount  of 
fibrous  tissue,  were  observed.  The  urine  di-awu  fi-om 
the  bladder  after  death,  showed  a  considerable  quantity 
of  albumen.  .       ■     t  a 

The  follovidng  were  the  results  of  the  dissection  i  made 

of  the  eyes  : —  , 

Left  eye.— There  was  extravasation  of  blood  in  tne 
cellular  tissue  between  the  ocular  capsule  and  sclerotica, 
and  between  the  sclerotica  and  conjunctiva.  There  wa^ 
also  ecchymosis  in  the  substance  of  the  upper  eyelid  next 
the  tarsus.  On  examination  of  the  exterior  of  the  eye- 
ball, points  of  extravasations  were  seen  at  the  exit  of  the 
vonio  vorticosa^.  Extravasated  blood  was  foimd  between 
the  sclerotic  and  choroid  ;  and  there  was  serous  t-ff^sion 
between  the  choroid  and  retina,  in  consequence  of  wIucH 
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the  retina  "was  pressed  together  into  a  string  of  folds, 
wiulst  the  "ntreons  humour  had  become  absorbed.  The 
inside  of  the  retina,  both  at  its  fundus  and  anteriorly, 
presented  spots  of  extravasated  blood.  The  lens,  iiis, 
and  cornea  "were  not  much  altered.  There  was  no  extra- 
vasation in  the  optic  nerve. 

Eight  eye.— The  sight  of  this  eye,  as  above  mentioned, 
was  quite  lost  before  death.  There  was  no  protrusion, 
and  no  extravasation  "within  the  ocular  capsule;  but 
there  was  slight  extravasation  at  the  points  of  exit  of  the 
venas  vorticosse,  as  in  the  left  eye.  As  in  the  left  eye 
also,  there  "was  extravasation  between  the  sclerotic  and 
choroid,  though  in  a  less  degree.  There  "was  also  serous 
effusion  between  the  choroid  and  retina,  but  the  retina 
was  not  pressed  together  as  in  the  left  eye.  Extra- 
vasated spots  were  observed  on  the  inner  surface  of  the 
retina  at  its  fundus.  The  vitreous  humoiu-  was  yello"wish 
from  slight  intermixture  with  extravasated  blood. 

6th. — Hydatid  {cysticercue  cellulosce)  within  the  eyeball* 

At  the  time  when  the  last  edition  of  this  treatise  was 
published,  five  cases  at  least,  in  which  a  li-ving  hydatid, 
floating  free  in  the  aqueous  humom-,  was  observed,  had 
been  recorded.  In  a  sixth  case,  a  hydatid  "was  dis- 
charged thi'ough  an  incision  in  the  cornea,  made  for  the 
purpose  of  evacuating  the  aqueous  humour;  but  its 
existence,  "while  actually  within  the  eye,  was  not  recog- 
Dised,_  in  consequence  of  opacity  of  the  cornea  from 
chronic  inflanamation. 

In  the  first  case,  which  is  recorded  by  Dr.  "W.  Soem- 
mering (Isis  von  Oken,  1830),  and  the  subject  of  which 
■5vas  a  healthy  gii-1  of  eighteen,  the  hydatid  was  dis- 
covered soon  after  an  ophthalmia.  The  subject  of  the 
second  case,  which  occuiTed  in  1833,  and  which  was  first 
described  by  Mr.  Logan,  subsequently  by  Dr.  Mackenzie 
(Med.  Gaz.  vol.  xii.,  and  Treatise,  &c.),  wag  a  healthy- 
lookmg  gu'l,  seven  years  of  age.  In  this,  as  in  Soem- 
menng's  case,  the  hydatid  appeared  after  ophthalmia,  in 
consequence  of  which  there  was  slight  opacity  of  the 
cornea. 

*  Hydatids  in  the  cellular  substance  of  the  eyelids,  and  under 
ine  conjuuctiva,  are  spoken  of  below. 
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This  latter  case  I  had  the  oppoi-tunity  of  examining 
and  attending  after  the  operation.  The  tail-vesicle  of 
the  animal  was  about  one-sixth  of  an  inch  in  diameter, 
semi-transparent,  and  might  be  seen  sometimes  contiuct- 
iag,  sometimes  expanding,  and  at  the  same  time  under- 
going sHght  changes  of  form.  The  body  and  head  were 
sometimes  retracted  within,  sometimes  protruded  from 
the  tail- vesicle,  the  part  of  which  connected  with  the  body 
and  head  was  always  the  most  depending.  "^Mien  the 
body  and  head  were  protruded,  and  hanging  downwards, 
the   animal  resembled  a  miniature   balloon.    Fig.  1, 

PI.  V.  .  . 

The  third  case  is  thus  described  by  Dr.  Mackenzie,*  m 
whose  practice  it  occurred : — 

Elizabeth  Gordon,  aged  sixteen  years,  apphed  at  the 
Glasgow  Eye  Infirmary,  on  the  26th  September,  1848,  on 
account  of  obscui'ity  of  vision  in  her  left  eye.  In  the 
anterior  chamber,  close  in  front  of  the  pupil,  which  in  a 
bright  light,  it  completely  covered,  lay  a  spherical  body, 
about  one-eighth  of  an  inch  in  diameter,  semi-transpa- 
rent, and  having  a  good  deal  the  appearance,  at  fii-st 
view,  of  the  nucleus  of  the  ciystaUine  lens.  On  obser- 
ving it  for  some  little  time  it  was  evident  that  it  was  a 
vesicle,  changing  occasionally  its  form  and  position,  and 
protrading  at  times  from  its  lower  edge  an  opaque  white 
filament.  The  part  first  mentioned  was,  m  fact,  the  tad- 
vesicle  of  a  cysticercus  ceUulosse,  and  the  latter  its  body 
and  head.  The  head  was  seen  to  be  occasionally  thi-ust 
down  nearly  to  the  bottom  of  the  anterior  chamber,  and 
then  di'awn  up  completely  into  the  tail-yesiele. 

The  patient  stated,  that  about  the  midtUe  of  June  the 
left  eye  had  been  affected  with  inflammation,  which  con- 
tinued for  about  thi'ee  weeks,  and  was  removed  atter  tlie 
application  of  a  poultice  of  rotten  apples,  mimechately 
after  wHch  the  hydatid  was  noticed.  , 
She  seemed  in  good  health,  ^^^tst^^tel  that  she  had 
never  been  robust,  and  when  a  child  had  been  ti-oubled 
with  ascarides  and  himbrici.  ,  •  ^    r     •  nf 

lu  general  the  patient  made  no  complaint  ot  pam.  wi 
the  motions  of  the  hydatid  she  was  q^^te  unconscious 
The  foui-th  case  also  occui-red  to  Dr.  Mackenzie  shortly 

♦  Case  of  cvsticercu?  cpllulosa!,  in  the  anterior  chamber  of  the 
human  eye.    "lu  Meil.-Chir.  Tiaus.  vol.  xxsii.  1S49. 
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after  the  preceding.  The  subject  was  a  man  fi-om  the 
north  of  England. 

The  fifth  case  occun-ed  to  Dr.  A.  von  Graefe,  of  Berlin. 

The  sixth  case  occm-red  about  twenty  years  ago  at  the 
Westmmster  Ophthalmic  Hospital,  and  the  hydatid,  after 
cxti-action,  was  brought  to  me  by  Mr.  Canton  for  exami- 
nation, to  whose  kmcbiess  I  am  indebted  also  for  havino- 
siibsequently  had  an  opportunity  of  seeing  the  patient" 
who  was  a  boy  about  ten  years  of  age.  I  found  the 
cornea  semi-opaque  and  vascular,  and  increased  both  in 
diameter  and  pi  ominence. 

The  hydatid  in  this  case  was  more  than  double  the  size 
ol  that  m  the  precedmg,  and  its  appearance  at  first  sight 
suggested  the  idea,  that  it  was  the  lens  and  vitreous  body 
—the  toiTner  opaque  and  contracted,  the  latter  shiivelled 
by  the  draining  away  of  the  contained  humour:  but  a 
shght  exammation  of  the  body  was  sufficient  to  point  to 
|s^taie  nature,  which  a  microscopical  dissection  con- 

Treaf  ment— In  Soemmering's  case  uneasiness  was  ex- 
perienced from  the  presence  of  the  animal  in  the  eye  only 
when  It  moved.    Increasing  in  size,  however,  'it  was 

LT'^'^  \l  ^'^^^"S  "^^de  'a  silaU 

section  of  the  cornea,  mtroduced  a  paii'  of  hooked  forceps 

Stctdit'aSr  ""'^^'"^^ 

In  Ml-  Logan's  case,  no  uneasiness  was  at  first  ex- 
penenced,  but  subsequently  pain  and  redness  of  the  eve 
setting  m  an  attempt  was  made  by  Dr.  Eobertson,  of 
Edinburgh  to  extract  the  animal.  In  consequence 
Wver,  of  the  unsteadiness  of  the  child,  the  operation 
did  not  tuan  out  well;  the  lens  escaped,  the  iris  pro- 
vided, and  the  hydatid  was  ruptru-ed,  but  the  shreds  of 
t  were  eventually  removed.  After  the  operation  I 
attended  the  case  m  Dr.  Robertson's  absence.  The  eye 
healed,  with  a  broad  cicatrice  of  the  cornea,  and  the  mmV\ 

'^UZt''^'^  obstructed  S 

M  the  plan  followed  by  Dr.  Schott  in  Soemmerin-'s 
a^e,  except  that  he  used  Sdikgintweit's  hook  Sad  "of 
^orceps  for  seizmg  the  hydatid.  °* 

•,,n.n  -"i^'y^?'''  ■'''^y''^  ^i"-  M.,  "a  puncture  with  Eoer's 
'JTamulal  knife,  at  the  temporal  ,,dgc  of  the  corn  on  f,^ 
extent  of  a  of  an  inci    A  ht^tle  0/ the  "Juius 
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humour  escaping  as  I  withdrew  the  knife,  the  tail-vesicle 
of  the  hydatid  became  flattened  and  much  expanded  be- 
tween the  ii'is  and  cornea.  I  immediately  passed  Schla- 
gintweit's  hook  through  the  wound,  seized  the  body  of 
the  hydatid  with  it,  and  easily  withdrew  the  animal 
entire.  The  iris  protruded  somewhat  through  the  wound, 
but  was  readily  reduced  by  friction  thi-ough  the  medium 
of  the  upper  eyelid,  so  that  the  pupil  resumed  its  natural 
form  and  place.  The  patient  was  sent  to  bed,  and 
ordered  to  keep  her  eyes  shut,  and  the  left  eye  covered 
with  a  wet  rag.  . 

"Next  day  the  patient  felt  quite  well;  the  eye  ap- 
peared natural,  and  she  said  she  saw  as  well  with  it  as 
with  the  other.  No  reaction  followed,  and  she  was  dis- 
missed on  the  21st  October."  -.r  1 

In  the  treatment  of  his  second  case.  Dr.  Mackenzie 
followed  the  same  plan,  and  was  equally  successful. 

More  recently,  a  similar  case  has  been  recorded  by  Mr. 
Windsor,  of  Manchester. 

A  case  of  cysticercus  between  the  lamellce  of  the  cornea 
was  pubhshed  by  Dr.  Appia,  of  Geneva,  in  1853  * 

Cysticercus  celMosce  deep  in  the  eye.—Bv.  Von  (rraele  has 
related  foiii'  cases  in  which,  by  means  of  the  ophthahno- 
scope,  he  detected  a  cysticercus  deep  m  the  eye.  In  one 
of  these  cases  the  hydatid  was  in  the  viti-eous  humour 
behind  the  lens  ;  in  the  other  thi'ee  it  lay  on  the  retma, 
and  destroyed  vision.    See  above,  p.  59. 

Fig  5  Plate  VII.,  of  Liebreich's  Atlas,  represents  a 
cysticercus  in  the  vitreous  body.  The  hydatid  was  sup- 
posed to  have  been  developed  behind  the  retma,  and 
afterwards  to  have  broken  thi'ough  that  membrane  mto 
the  place  where  it  was  found.  ^         .  -i  -^u 

The  movements  and  coarctations  of  the  tail-veside 
were  seen  with  the  ophthalmoscope,  and  the  led  bottom 
of  the  eye  thi'ough  the  more  transparent  middle  part. 
The  neck  was  opaque,  and  beset  with  white  sparkling 
points.  Liebreich  extiacted  the  cysticercus  m  such  a 
case.  With  an  ophthabnoscope  fixed  to  his  liead,  Je 
introduced  a  canula-forceps  through  a  puncture  m  the 
sclerotica,  seized  the  animal  by  its  him  neck  and  ew  it 
out.  The  smaU  grey  cii-cular  spots  seen  partly  suriouna 
iiig  the  tail-vesicle,  are  partial  opacities  of  the  vitreous. 
In  Fig.  6  of  the  same  plate,  a  cysticercus  is  represcntoa 

*  See  Archives  d'Opbthalmologie.    Paris,  1S53. 
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lying  behind  the  retina.  This  position  of  the  hydatid  was 
evident  fi'om  the  retinal  vessels  seen  passing  over  it. 

In  horses  m  India,  during  the  cold  season,  a  species  of 
filaria,  or  thi-ead-worm,  about  an  inch  long,  and  whitish 
moving  fi-eely  about  in  the  anterior  chamber,  is  not  un- 
frequently  observed.    In  horses  in  Eiu'ope,  instances  of 
the  same  thing,  though  not  imknown,  are  rare.  The 
woi-m,  imless  extracted,  excites  inflammation  of  the  eye 
with  dimness  of  the   cornea.    Extraction  is  eflfected 
through  a  smaU  incision  of  the  cornea,  the  aqueous  hu- 
moui',  as  it  escapes,  carrying  the  animal  along  with  it 

No  mstance  is  known  of  a  filaria  in  the  anterior  cham- 
ber oi  the  human  eye,  but  filaripo  have  been  met  with  in 
catara,ctous  lenses,*  after  extraction,  as  also  monostomata 
and  distomata  These,  however,  were  not  recoe-nizable 
vMe  within  the  eye,  having  been  discovered  onlv  on 
mmute  exammation  of  the  extracted  lens  with  mao'nify- 
rng  glasses.  They  do  not  appear  to  be  of  any  practical 
consequence. 


7th. — Cijsts  in  connection  ivith  tJi 


In  one  case,  a  cyst,  of  the  size  of  a  smaU  pea,  and  gHs- 
temng  hke  tendon,  formed  in  connection  with  the  iiis  of  a 
boy,  an  apprentice  to  a  blacksmith,  some  months  after 
1  severe  inflammation,  produced  by  a  small  particle  of  hot 
:iron,  which  penetrated  the  cornea  and  lodged  in  the  iris 
iln  another  case,  the  subject  of  which  was  a  girl,  about 
.nme  years  of  age,  a  similar  disease  occui-red  a  few  months 
latter  mflammation,  brought  on  by  the  eye  being  struck 
'With  some  bearded  corn.    In  both  cases  the  cyst  ivas  re- 
'mmd  by  operation.    In  the  fii-st  case  the  patient  did  not 
'retain  useful  vision  afterwards.    In  the  second,  ii-itis  came 
ion,  to  which  was  soon  joined  sjonpathetic  iritis  in  the 
.orner  eye.    Ihe  inflammation  was  eventuaUy  stopned  an d 
Jhe  eye  secondarily  aflected  recovered  ;  but  that  on  which 
jme  operation  had  been  perfonned  retained  the  power  to 
'perceive  large  objects  only.f  ^ 

DaS'it^^^^T"'  ^  ^^^y  ^as  afl^ected  with  considerable 
^pam  m  one  of  her  eyes,  which,  on  examination,  presented 

ioLtln}^^  ''elow,  a  species  of  filaria  has  also  beea 

roMd  under  the  conjiuictiva  of  the  huraau  eye. 
T  iyrrell's  Practical  Work  on  the  Eye,  vol.  i.  pp.  368,  et  seq. 
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a  srnaU  vesicle  protrading  from  tte  postenor  into  the  •  ^| 
bottom  of  the  anterior  chamber,  under  the  ciliaiy  margin 
of  the  iris.  (Figure  3,  Hate  V.)    The  vesicle  gi'adually 
increased,  separating  the  iris  more  and  more  Irom  the 
choroid,  and  the  pam  became  severe.    i/'c;es,c/e  «  en^ 
cnsted  tunum-  loas  punctured  ivdh  the  tris  kmfe  through  tl^ 
cornea.    A  mmute  quantity  of  fluid  yas  discharged  fix^m 
the  cyst,  which  immediately  contracted  so  much  that  it 
^^as  no  longer  visible,    Tlie  i^m  was  removed.    The  cyst 
however  Med  again  with  fluid,  and  agam  appeared  m 
HsZmer  situation,  but  larger  than  before.    It  ^.as  punc- 
Led  a  second  and  a  third  time  ^^-(^"^^^f ^g^^ 
v^eeks.    After  the  third  punctui-e  it  did  not  fill  agaui.  ihe 
iris  returned  to  its  natui-al  place ;  the  pam  ceased  eutuely  , 
and  vision  was  preserved.*  . 

A  boy,  about  five  years  old,  was  received  "ito^^" 
ve  sitv  College  Hospital,  with  a  cyst  m  the  left  eye, 
imSS  to  tliprecedlng     It  protmded  ^om  the  pes  ei_ior 
into  the  anterior  chamber,  the  lower  pai-t  of  the  m» 
Wng  become  detached  fi'om  its  ciliaiy  connection,  andi 

^IwTjit  and  a  half  before,  the  child  accidentally, 
thnist  the  uoint  of  a  fork  into  the  left  eye.  From  the. 
immediate  effSs  of  this  iniiuy  recoveiy  took  place  in: 
7Tf  +WP  weeks  A  small  opacity  at  the  lower  mai;gmD 
onhe'"Sse  to  its  j Action  f^^^^^^^^^}^^^ 

'"iho'cTsrwaTpunctiired  thi-ough  the  cornea,  and  a  con-  ■ 

cate  waU  ieil  coiiai>ea  i  clctachcd  portion  ot 

S^Jt^Xi^lf^pSiuiltd  the  pupSitsfbi. 

'"Scr-time  after,  however,  about  six  weeks,  f  om  the 


Some  time  alter,  uoxxt^v^i,  <.-^'""  7i'   pvst  had  a-aini 

•  Mackenzie's  Praclical  Treatise  on  tl.e  DL^eases  of  the  Eye,j 
3id  cd.  p.  001. 


I 


]Sroy-MATJGIfA3fT  TXJMOTmS  OF  EYEBiiXL. 


321 


■  the  bottom  of  the  collapsed  cyst.    The  inflammation 
;d  deposit  of  matter  having  iacreased,  leeches  and  wai-m 
mentations  to  the  eye,  and  small  doses  of  calomel  tlii-ee 
,:mes  a  day,  were  ordered.    The  iaflammation  now  sub- 
sided, and  the  matter  of  the  cyst  worked  its  way  out- 
Avards,  and  some  of  it  was  evacuated  at  the  junction  of 
the  cornea  and  sclerotica  by  a  narrow  outlet,  a  mode  of 
f  vacuation  of  matter  from  the  anterior  chamber,  such  as 
!  have  seen  before  in  cases  of  uitis,  with  abscess  at  the 
;iary  margin  of  the  iiis.    After  this,  the  cyst  collapsed, 
A,  together  with  the  rest  of  the  matter,  gradually  dis- 
■peared  to  a  mere  trace  at  the  bottom  of  the  anterior 
•  uamber.    The  pupil  regained  its  natural  size  and  form, 
;md  the  sight  was  perfectly  retained. 

Analogous  to  the  cysts  just  described,  or  identical  with 
■'lem,  except  in  the  place  where  they  show  themselves  by 
itrusion,  is  the  collection  of  fluid  within  a  very  small 
cumscribed  sclerotic  staphylomatous  projection,  some- 
iies  met  with  in  the  region  of  the  ciliaiy  body,  close  to 
.ne  margiu  of  the  cornea. 

8th. — Non-malignant  tumours  of  the  eyeball. 

Vai-ious  kinds  of  growths  are  met  with,  sometimes  con- 
oected  with  the  sclerotica  and  cornea,*  sometimes  with 
line  his,  sometimes  with  the  ciliary  body  and  choroid, 
iometimes  with  the  retina  and  the  vitreous  body. 
In  regard  to  non-malignant  growths  connected  with  the 
^oroid,  retina,  and  viti-eous  body,  it  is  to  be  observed, 
snat  they  give  rise  to  a  yellow  shining  metallic  appearance, 
iometmies  traversed  by  bloodvessels,  at  the  bottom  of  the 
sye.  _  In  cases  of  effusion  between  the  sclerotica  and 
inoroid,  the  ophthalmoscopic  appearance  is  a  small, 
Jharply-defined  reddish-yeUow  globular  turnoiu-,  pushing 
orward  m  the  vitreous  body,  on  which,  without  any  devi- 
ition  m  theii'  course,  the  retinal  vessels  are  seen.  There  is 
10  foldmg  or  undulating  movement  as  in  simple  retinal 
letachment  from  the  choroid,  though  such  may  coexist. 

*  See,  in  the  Archives  d'Ophthalmologie,  Mars  et  Avril,  1855, 
IJescription  d'une  espice  particulieie  de  Tumeur  de  la  cliambre 
nterieure,  qui  a  pour  origine  rhyperg($Dese  de  quelque  dldments  de 
|i  V.omee.    Par  MM.  les  Dooteurs  Desmarres  et  Cli.  Hobin." 

iae  sclerotica  and  cornea  are  more  or  less  involved  in  the  Towths 
m  tumours  of  ihe  ocular  conjunctiva.    See  below. 
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A  similar  appearance  is  presented  in  incipient  cases  of 
medullary  fungus  of  tlie  retina.  Sometimes  in  consequence 
of  injury  of  the  eyeball,  a  shining  yellow  surface  is  seem, 
at  the  bottom.    In  deep-seated  scrofulous  abscess,  a  dullL 
yellow  appearance  is  seen,  simulatirig  that  of  a  tumour. 

These  different  cases  have,  therefore,  often  been  con' 
founded  together.    Indeed,  the  appearance  in  question  t: 
used  to  be  considered  so  certainly  pathognomonic  of  me- 
dullary fungus,  that  every  case  in  which  it  presented  it 
seK  was  pronounced  to  be  one  of  this  foi-midable  disease.  • 
It  having  been  observed,  however,  that  many  such  cases  s 
being  left  alone,  eventually  so  far  did  well,  that  the- 
disease  did  not  go  on  to  the  destruction  of  the  patient,! 
but  ended  merely  in  atrophy  of  the  eyeball,  sm-geons  axe 
now  agreed  that,  though  suspicious,  the  yellow  appear-  i 
ance  at  the  bottom  of  the  eye  does  not  always  indicate  ' 
medrdlary  fungus. 

It  must  be  confessed,  however,  that  there  is  in  generalij 
no  certain  means  of  determining  the  nature  of  the  case  a 
priori.    It  is  rather  by  its  result  that  we  pronounce  0) 
the  point. 

It  maybe  observed  here,  that,  in  some  cases,  the  tenni-i 
nation  of  which  in  atrophy  of  the  eyeball  proved  their  non-i' 
malignant  natoi-e,  the  diseased  appearances  presented-( 
themselves  after  injtuy  of  the  eyeball,  and  were  from  thei^ 
first  attended  by  inflammation.  In  such  cases  the  pupil  jl 
was  of  medium  size,  and  as  atrophy  of  the  eyeball  pro-i| 
ceeded,  the  iris  became  wi'inkled,  its  middle  part  sunk  in, 
and  its  pupillaiy  margia  projecting  foi-wards. 

Treatment. — For  the  treatment  of  the  various  lands  ot 
growths  under  consideration,  no  general  rule  can  be  laid 
down.  Often  the  best  practice  is  not  to  interfere  witL 
them  except  when  external.  Atrophy  of  the  eyeball  is  uu 
general  the  common  and  most  desirable  result  of  intemali 
growths. 

The  propriety  of  excising  the  eyeball  must  be  deter^ 
mined  by  the  cii-cumstances  of  the  indi^1dual  case. 


9th. — Scirrhus  of  the  eyeball* 

Under  the  name  of  scMius  of  the  eyeball,  some  authors 
describe  a  disorganised  state  of  it,  chai-acterised  by  its 


*  Hard  cancer  of  the  eyeball. 
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being  mis-shapen  and  indurated,  shrunk  in  size,  or  if 
enlarged,  but  little  so,  whilst  its  natural  stmcture  is  re- 
placed by  one  having  the  characters  of  scirrhus— by  its 
being  the  seat  of  burning  heat  and  lancinating  pain,  and 
attended  by  hemicrania  in  noctm-nal  paroxysms— by  its 
being  slow  in  its  progress,  occurring  in  advanced  life,  in 
women  rather  than  men— continuing  long  without  ulce- 
ration, and  without  any  implication  of  the  eyelids  and 
neighbouring  parts,  though  eventuaUy  ulceration  of  the 
eyeball,  and  imphcation  of  the  neighbouring  parts  may 
take  place,  and  the  whole  eye  thus  become  the  seat  of 
open  cancer,  the  neighbom-ing  lymphatic  glands  of  head 
and  neck  being  at  the  same  time  enlarged,  hard,  and 
painful.  But  such  a  disease  of  the  eyeball  occurring 
primarily,  does  not  appear  to  be  common.  See  Cancer  of 
the  eyelids. 


IQih..— Medullary  or  encephaloid  fungus  of  the  eyeball.* 

Encephaloid  fungus  of  the  eye  occurs  principally  in 
early  childhood,  though  not  exclusively  confined  to  that 
period  of  life,  and  has  its  origin  sometimes  within,  some- 
times outside  the  eyeball,  sometimes  in  both  situations  at 
once. 

In  encephaloid  within  the  eyeball,  thi-ee  principal 
stages  are  recognised.  In  the  first  stage  the  eyeball  is 
+w  ?u  natui-al  size  and  general  appearance,  except 
tiat  the  pupil  is  more  or  less  dilated,  and  through  it  a 
bnlliant  reflection  from  the  bottom  of  the  eye  is  seen, 
in  the  second  stage,  the  diseased  gi-owth,  though  still  con- 
Imed  within  the  tunics,  has  advanced  towards  the  anterior 
part  of  the  eyeball,  which  has  become  bloodshot,  and 
more  or  less  enlarged  and  mis-shapen  fi-om  distension, 
in  the  third  stage,  the  tunics  have  given  way,  and  the 
tumour  proti-udes  in  the  fonn  of  a  fungus. 

First  stage.— Thvough  the  pupil,  which  is  more  or  less 
anated  u-regular,  and  either  sluggish  or  altogether  im- 
movable, or  moveable  only  in  concert  with  the  pupil  of 
me  sound  eye,  there  is  seen,  under  certain  lights  a 
jv-hitish-yellow  or  reddish-yellow  reflection  from  the  bot- 
lom  01  the  eye,  somewhat  resembling  that  in  the  eye  of 
:  T^'^'^'  9^  °^°se  examination,  is  perhaps  disco- 
Terea  to  be  owing  to  the  presence  of  an  adventitious 


*  Soft  cancer. — Fungus  hsematodes. 
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substance  in  the  foim  of  a  small  lobulated  tumour,  appa- 
rently arising  from  some  part  of  the  retina.  Eed 
vessels  are  sometimes  seen  ramifying  on  it. 

The  vision  of  the  eye  may  be  lost  fi-om  the  first,  or  it  . 
may  be  still  partially  retained,  objects  being  seen  in  cer-  ■ 
tain  directions.  There  is  in  general  no  pain,  unless  there  t 
be,  as  is  sometimes,  though  not  generally  the  case,  atten-  • 
dant  inflammation,  when,  as  accompaniments  of  this,  , 
there  are  epiphora,  intolerance  of  light,  and  headache. 

Second  stage.— The  disease  may  remaiu  in  this  state  for  : 
months,  or  even  two  or  three  years ;  but,  sooner  or  later,  . 
the  morbid  growth  begius  to  increase,  and  continues  to  ' 
do  so  sometimes  with  such  rapidity,  that  in  the  com-se  of  f 
a  few  weeks  perhaps  it  will,  at  the  expense  of  the  ■ 
vitreous  humoiu',  have  advanced  to  the  front  of  the  eye, 
pressing  the  lens  and  discoloured  iris  agaiust  the  cornea. 
The  eye  is  now  more  or  less  iaflamed.  (Plate  IV.,  fig.  1.) 

The  advancing  growth  is  seen  thi-ough  the  now  much-  _ 
dilated  pupil  to  be  more  or  less  distinctly  lobulated,  and  il 
to  have  bloodvessels  ramifying  on  its  surface. 

By-and-by  the  lens  becomes  opaque.    The  growtii 
being  thus  concealed,  and  the  general  appeai-ance  of  ttie 
eyeball  not  being  as  yet  very  much  changed,  cases  m  this  ' 
part  of  their  progress  have  been  mistaken  for  simple 
cataract,  and  the  operation  by  division  performed.   A  i 
case  was  once  brought  to  me  in  which  this  mistake  had  i 
been  made. 

The  eyeball  gradually  becomes  more  and  more  en-  - 
larged  and  mis-shapen  fi'om  distension  by  the  increasing  : 
growth  of  the  tumour,  and  pervaded  by  vancose  vessels. 
The  cornea  is  much  increased  in  diameter,  vascular,  and 
more  or  less  opaque,  and  ulcerates ;  wMlst  the  sclerotica, 
the  boundary  between  which  and  the  cornea  is  no  longer 
visible,  attenuated  and  discoloiu-ed,  bulges  out  here  and 
there.  In  this  state,  the  eyebaU  proti-udes  fi-om  the 
orbit,  and  is  ready  to  burst;  perhaps  the  attenuatea 
sclerotica  has  at  some  part  actually  given  way,  and  tne 
tumom-,  retained  by  the  conjunctiva  alone,  appears  bom 
to  the  sight  and  the  touch  something  Uko  an  abscess. 

The  eyelids  are  distended,  swollen,  and  pervaded  Dy 
enlarged  veins.  r 

Besides  pain  in  the  eye,  and  perhaps  mtolerance  oi 
light,  with  epiphora,  there  is  pain  chiefly  m  the  torcheaa, 
vertex,  and  nape,  occurring  in  paroxysins.  whicli  are 
more  severo  dui-ing  the  night  than  dui-iug  the  day. 
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There  is  general  constitutional  disturbance,  costive- 
ness,  nausea,  thii-st,  loss  of  appetite,  restlessness,  fever 
delirium. 

Third  stage^.—The  cornea  giving  Avay,  a  fetid,  bloody, 
yellowisli  flmd,  together  with  the  lens,  if  this  has  not 
been  ah-eady  absorbed,  is  discharged,  with  some  allevia- 
tion to  the  suffermgs  of  the  patient.  The  tumour  now 
proti-udes  m  its  well-known  form  of  bleeding  brain-lihe 
fimgus._  When  it  bm'sts  through  the  sclerotica,  it  may 
be  retamed,  as  above  said,  for  some  time,  by  the  con- 
junctiva; but  this  at  last  giving  way,  it  protrudes: 
severe  pam  attends  this  process. 

The  eyelids  are  now  greatly  distended,  everted,  Uidd, 
and  pervaded  by  large  tortuous  veins. 

The  lymphatic  glands  of  the  cheek  and  neck  enlarge. 

Ihe  other  eye  frequently  becomes  affected,  and  that 
even  at  an  early  period.  Both  eyes  may  be  nearly 
equally  affected  m  the  hrst  stage  of  the  disease 

Under  the  bleedmg,  sloughing,  ulceration,  and  dis- 
charge, of  which  the  fungus  is  the  seat,  and  the  pain  and 
constitufaonal  distui'bance,  the  patient  sinks  comatose  or 
convulsed. 

Medullary  fungus  has  been  found  originating  in  almost 
every  structure  of  the  eye.  ^^obt, 

some  cases,  the  morbid  growth,  instead  of  arising 
^tiun  the  eye,  and  giving  rise  to  the  symptoms  above 
detailed,  arises  from  the  optic  nerve  before  its  entrance 

Iban  before  It  expanding  and  enlarging  the  eyehds,  and 
at  last  proti-uding  from  between  them ;  but,  being  cohered 
by  the  conjimctiva,  it  does  not  show  itself  in  the  form  of 
I  hmgus  untn  ulceration  of  that  membrane. 

ihe  cerebral  portion  of  the  optic  nerve  has  been  found 
tiequently  on  chssection  to  be  affected  to  a  greater  or  less 
A  ^I'^i"!  is  itself  impH- 

loS'  K         consequence  of  the  inti-a-cranial  disease, 
rath  by  coma  may  occm-  before  the  disease  of  the  eye- 
Jall  has  reached  the  fungus  stage.  ^ 
In  the  diss^ection  of  the  bodies  of  those  who  have  sunk 

S  IT""        f  "'^^J'  ^""^^  ^"^"-i  implicating 

(7«M«e.5    The  scrofulous  diathesis,  being  often  prosontGd 
)  those  who  are  the  subjects  of  encephaloid  cancerhaa 
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been  viewed  in  the  light  of  a  predisposing  caiise,  hut 
scrofula  is  common,  and  the  disease  in  question  rare.  It 
occui-s  principally  in  early  age,  as  above  said.  Mr. 
Travers  has  even  seen  it  congenital.  Males  have  been 
found  more  frequently  the  subjects  of  it  than  females. 
As  to  exciting   cause,  none  has  with  certamty  been 

detected.  .  ^  -i 

Diagnosis.— The  characters  above  given  ot  enceplialoil 
disease  of  the  eyeball  in  the  early  stage,  are  not  perfectly 
diagnostical  of  it,  for,  as  already  stated,  very  sunilar 
characters,  viz.,  the  yeUow  shining  metaUic  appeai-an(» 
at  the  bottom  of  the  eye,  traversed  sometimes  by  red 
vessels,  may  be  presented  by  cases  which,  as  is  noy 
known  by  multiplied  experience,  are  not  mahgnant. 
The  characters  even  of  the  second  stage  have  been  seen 
by  Dr.  Mackenzie,  presented  in  a  more  or  less  weU- 
marked  manner  by  non-malignant  disease  of  the  eye. 
In  the  thii-d  stage,  the  natm-e  of  the  disease  can  scarcely 

be  mistaken.  ,   .     ,-,         ,      .         e  „ 

It  is  to  be  remarked,  that  m  the  early  stage  ot  a 
tumour,  whether  non-malignant  or  mahgnant,  spnngmg : 
from  the  choroid,  for  example,  at  the  bottom  of  the  eye, 
there  m>ay  be  a  coUection  of  serous  fluid  between  it  and 
the  retina,  which,  besides  bemg  folded  and  undulatmg,. 
is  thereby  pushed  still  fui-ther  forward  m  the  viti-eous 
than  it  would  have  been  by  the  tumour  alone,  bucli  a 
case  simulates  one  of  simple  detachment  of  the  retma. 

Proqnosis.— This  is  in  the  last  degree  unfavourable.* 
Neither  medicine  nor  the  knife  is  of  any  avail  m  truerf 
encephaloid  disease.  . 

Treatment.— Gases  in  which  the  appearance  l^elongin^i 
to  the  early  stage  of  encephaloid  tumoui-  ex^Jed,  havfti 
sometimes  tui-ned  out  so  far  well,  that  the  eyeball  has. 
become  atrophic.  Long  alterative  coiirses  of  mercu^ 
having  been  used  in  such  cases,  it  might  be  said,  a.  JUJ. 
Travers  remarks,  that  they  were  examples  of  mahgnant 
disease,  arrested  by  this  treatment  and  ^f/?;^;*;  ^ 
amplcs  of  non-malignant  disease,  which  would  have  had. 
the  same  terminatiou  without  such  treatment. 

However  tliis  may  be,  alteratives,  the  occasiona  app  i 


However  tins  may  uu,  .nt^n^^.--,^"-  r\i  i.^^nok 
cation  of  leeches,  with  careful  regulation  of  tl^%^iowels, 
diet,  and  regimen,  constitute  the  only  t^.e=^tnient  jhicD 
exp^rlonce  shows  is  admissible.  Extirpation  of  the  eye 
ball  has  been  too  generally  unsuccessful  to  -^^ow  us  K; 
1  ii.;  (T^^f.ioi  Amn  siipli  a  resoui'CO.  XJio 
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cases  recorded  as  recoveries  after  extii'pation,  there  is 
every  reason  to  believe  were  not  cases  of  true  encepha- 
loid,  but  merely  of  non -malignant  disease  above  noticed 
(pp.  321,  322),  and  which  would  have  undergone  a  spon- 
taneous cure  by  ati-ophy  whether  they  had  been  left  to 
themselves,  or  subjected  to  the  treatment  above  men- 
tioned as  the  only  one  admissible. 

In_  the  advanced  stages  of  the  disease,  anodynes  are 
required,  both  internally  and  externally. 

Eemoval  of  the  diseased  mass  from  the  orbit  is  in  some 
cases  advisable,  m  the  hope  of  relieving  the  suflerino-s  of 
the  patient  occasioned  by  the  distension  of  the  orbit°and 
protrusion  of  the  eyeball. 

The  following  cases  afford  a  good  illustration  of  the 
progress  and  pathology  of  encephaloid  disease  of  the 
eyeball : — 

The  patient,  a  girl  about  six  years  old,  but  very  Httlo 
to  her  age,  was  brought  to  me  by  Dr.  George  Bii-kett. 
Wlien  I  farst  examined  the  eye,  I  perceived  a  whitish- 
yehow  lobulated  tumour  growing  forward  fi'om  the  lower 
and  outer  part  of  the  bottom  of  the  eye. 
(Pig.  62.)  Towards  the  lower  part  of 
the  promment  surface  there  was  a  vas- 
cular spot.  Pupillary  margin  of  the  iris 
bordered  with  uvea.  The  pupil  was  na- 
tural—contracted under  the  influence  of  — 
hght,  and  was  dilatable  by  beUadonna.  Pio  62 
ihe  lens  unaffected.    The  diameter  of  '  " 

the  cornea  was  somewhat  enlarged,  and  the  adjacent  scle- 
rotica appeared  sHghtly  distended,  besides  being  dark  and 
uirty-iooking. 

Objects  below  and  to  the  temporal  side  could  be  seen 
sliowmg  that  the  upper  and  inner  part  of  the  retina  was 
as  yet  imaffected.    No  pain. 

Otherwise  healthy— mother's  family  consumptive. 

Had  several  faUs  down  staii's,  before  the  disease  of  the 
'jye  was  discovered. 

Three  months  after  this,  my  report  states :— Of  late  the 
'■ye  has  become  vascular. 

A^^^*  appears  to  be  quite  extinguished. 

About  a  week  ago  the  general  health  became  suddenly 

sordered— costiveness,  sickness  at  stomach,  and  tendency 

'l^^^i        rlace,  with  thirst  and  loss  of  aiiiiotito. 

J-iio  child  complains  of  pain  in  the  orbit  and  head  Is 
'I'owsy-apt  to  stumble.    Strength  diminished. 
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On  examination,  I  found  tlie  eyelids  red,  and  somewhat 
swollen — upper  cannot  be  readilj'  raised.  Eyeball  rather 
larger,  and  more  in-ominent.  Tbe  pupU  somewhat  dilated, 
and  immovable  by  the  stimulus  of  light.  The  iris  of  a 
greenish  colour,  and  its  pupillary  margin  bordered  with 
uvea.  The  tumour  in  the  inteiior  not  much  changed,  sa 
far  as  I  could  determine,  the  child  not  permitting  a  suf- 
ficient examination.  _  / 

Although  sight  appeared  to  be  extinguished,  there  waa 
some  intolerance  of  light. 

About  nine  months  after  the  last  report,  that  is  about  a 
year  after  I  first  saw  the  child,  a  fungus  protmded  at  the 
junction  of  the  sclerotica  and  cornea,  which  gradually 
increased  in  size.  Some  bleeding  and  sloughing  from  the 
fungus  took  place,  but  not  much. 

Eight  months  afterwards  the  child  died  convulsed  and 
exhausted. 

On  dissection,  the  fungus  was  found  spi-mgmg  from 
the  bottom  of  the  eyeball.  The  optic  nerve  was  increased 
in  thickness  and  the  seat  of  the  same  degeneration,  and 
continuous  with  a  large  tumour  of  the  same  kind  at  the 
base  of  the  brain. 

The  external  tumour  was  half  the  size  of  my  fist,  and 

A  boy,  aged  10,  was  sent  to  the  hospital  by  Mr.  Phil- 
brick  of  Colchester,  with  the  following  history 
years  ago,  feU  fi'om  a  swing,  and  injm-ed  his  eye.  The 
whole  anterior  chamber  was  found  on  examination  full  ot 
blood,  and  the  sight  lost. 

About  a  year  and  a  half  after  the  accident,  the  boy 
began  to  suffer  fi-equently  fi-om  sudden  attacks  of  pam  in 
the  eye  and  head,  accompanied  by  vomiting.  At  this 
time,  there  was  no  perceptible  difference  m  the  appear- 
ance of  the  eye  itself,  more  than  had  existed  smce  the 
accident,  except  that  the  vessels  of  the  conjunctiva  were 
injected,  and  an  accumulation  of  blood  and  pus  was  seen 

in  the  anterior  chamber.  ,    ,   <<  4.1,-, 

Some  time  after  this,  and  about  six  weeks  before  tne 
boy  was  brought  to  the  hospital,  the  eye  began  to  enlarge 
and  protrude  from  the  orbit.  Dox\^l  to  the  time  when  l 
first  saw  the  patient,  the  protrusion  had  been  going  on 
increasing,  with  great  pain  in  the  orbit  and  head  .is  weu 
as  tenderness  in  the  eye  itself— loss  of  appetite  and  great 
depression  accompanied  this  state  of  things.  ,  ■    +  t 

In  the  hope  of  relieving  the  sufferings  of  the  patient,  1 
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removed  the  diseased  mass  from  the  orhit,  but  the  patient 
died  comatose  next  day. 

The  cause  of  the  great  protrasion  of  the  eye,  was  en- 
largement of  the  orbital  portion  of  the  optic  nerve  from 
encephaloid  infiltration.  The  eyeball,  though  not  en- 
larged, was  also  aflPected  in  the  manner  disclosed  bv  the 
loilowmg  dissection : — 

On  laying  open  the  sclerotica,  there  was  seen  grumous 
blood  between  It  and  the  choroid.  This  being  removed, 
theannulus  albidus  was  observed  to  be  much  enlarged, 
and  the  seat  of  an  independent  development  of  encephaloid. 
On  divrding  the  choroid,  the  shreddy  remains  of  the  de- 
generated retma  were  seen  adhering  to  it  in  the  situation 
ol  ^e  enteance  of  the  optic  neiTe.  No  marked  continuity 
between  the  cbsease  within,  and  that  in  the  optic  nerve 
outside  the  eyeball  existed.  There  was  no  longer  any 
vitreous  humour ;  its  place  being  occupied  by  the  en- 
SSiJr™  of       e^nlarged  and  diseased  annulus 

,  Anteriorly,  the  remains  of  the  iiis,  with  lymph  block- 
mg  up  the  pupil,  were  seen. 

The  cornea  was  ulcerated  thi'ough  in  the  middle  and 
the  lens  gone. 

I  was  mdebted  to  Dr.  Charles  Drysdale,  for  the  eye  of 
which  I  nexi;  record  the  dissection.  Dr.  Eichardson  of 
iJattersea,  who  attended  the  case  for  a  few  days  before 
tW  t'hi""  f  ""f  ^  post-mortem  examination,  states 
that  the  patient  was  a  child  two  years  old;  and  that  one 
year  smce,  it  was  seen  by  two  ophthalmic  sm-geons  in 
iiondon  who  pronounced  the  disease  to  be  incipient 
tungus  hfematodes,  and  wished  to  remove  the  eyeball 

JJr.  Eichardson  found  the  eye  prominent,  and  com- 

^  'T'^*'  ^  ^^-ig^t  metallic  ap- 

pearance was  observable  behind  the  cornea,  and  a  sub- 

Se  .vFF^''''*^^  protrucUng  through  the  cUlated  pupil. 
ine  child  was  occasionaUy  delirious  and  convulsed  -  the 
bowels  obstinately  constipated.  '  ^ 

mater  adherent  to  the  calvarium ; -encephaloid  masses 
under  the  arachnoid  at  intervals;  optic  nerve  of  affected 
eye  8un-ounded  by  encephaloid  enlargement  up  o  the 
commissui-e  but  all  softened  and  imfit  for  removal.  • 

aromidl  hLr'  ''l,''^^'''^^  The  structures 

loEi  t      fi*^^-  ^""^^'^  ^"^^  reddish-yeUow- 

^ookmg,  from  the  presence,  as  was  found  on  dissection  Tf 
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matter  in  the  anterior  cliamber,  of  a  pui-o-lymphy  ap- 
pearance. 

Havrng  dissected  away  the  muscles,  etc. ,  from  around 
the  eyeball,  I  divided  and  reflected  the  sclerotica  on  one 
side,  thereby  exposing  the  choroid. 

Ti-acing  the  choroid  forwards,  I  found  it,  and  the  ciliary 
body,  whitish  and  much  thickened. 

The  cornea,  which  was  next  cut  into  fi'om  the  same 
side,  and  a  portion  of  it  reflected,  was  found  transparent, 
but  much  thinned. 

The  anterior  chamber, — diminished  in  its  antero- 
posterior depth  in  consequence  of  the  iris  being  pressed 
forward  by  the  morbid  foimation,  to  be  noticed  below, 
occupying  the  place  of  the  viti-eous  body, — contained  the 
reddish  pui'O-lymphy  matter  above-mentioned._  This 
having  been  removed,  the  anterior  surface  of  the  iris  was 
exposed. 

Through  the  pupil,  which  was  somewhat  dilated,  the 
opaque  crystalline  projected.  . 

The  choroid  being  next  traced  backward,  was  found,  m 
the  region  of  the  entrance  of  the  optic  nerve,  enoi-mously 
thickened,  and  of  an  appearance  something  like  fom  white 
medullary  substance  which  has  been  hardened  in  alcohol. 
This  portion  of  the  choroid  was  intimately  incoii^orated 
with  the  sclerotica  externally,  but  internally  it  was  smooth, 
free,  and  prominent.  . 

The  whole  interior  of  the  eyeball,  naturally  occupied  by 
the  retina  and  vitreous  body,  was  fiUed  with  a  lobulated 
mass  of  encephaloid,  here  pinkish,  there  brownish  or 
blackish  in  tint. 

Springing  fi'om  the  place  of  enti-ance  of  the  optic  nerve, 
and  Ijong  on  the  inner  sm-face  of  the  much  thickened 
choroid  above  described,  there  was  a  shi-eddy  membranous 
substance  with  pigment  cells  on  its  suiface  next  me 
choroid.  This,  which  I  considered  to  be  a  remains  ot  me 
retina,  was  lost  anteriorly  in  the  mass  of  encephaloid,  jiisl 
mentioned  as  filling  the  whole  interior  of  the  postenor 
segment  of  the  eveball.  -y  -r, 

Under  the  white  and  thickened  ciliai7  body,  the  ciuary 
zone  was  found  stiU  distinct,  but  also  thickened  antt 

defomied.  •,  •,  ,    i   j  „no 

The  iris  having  been  cut  through  and  detached  on  one 
side,  the  ]iostcrior  chamber  was  laid  open,  and  foiuid  to 
contain  matter  similar  to  that  in  the  anterior  chamber. 
The  opaque  crystalline  lens  ydth  its  capsule  preservea 
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its  natural  position  in  respect  to  the  thickened  ciliary 
.  zone,  but,  as  above-mentioned,  was  much  pushed  towards 
the  cornea  bj''  the  encephaloid  mass  behind. 

Having  completed  the  preceding  examination,  I  made 
a  longitudinal  section  of  the  optic  nerve,  running  into  the 
eyeball.  Prom  this  it  was  seen  that  the  sclero-meningeal 
sheath  of  the  optic  nerve  was  closely  adherent  by  its  ianer 
surface  to  a  morbid  mass  continuous  with,  and  similar  to, 
the  thickened  and  degenerated  choroid,  with  which  the 
sclerotica,  as  above-mentioned,  was  in  a  similar  manner 
intimately  incorporated.  The  proper  fibrils  of  the  optic 
nerve  no  longer  existed,  but  there  were  the  remains  of 
then'  nem-olemmata,  tinged  of  a  bright  gamboge  yellow 
colour. 

Near  its  entrance  into  the  eyeball,  the  optic  nerve  pre- 
sented a  small  nodule  on  one  side,  but  with  this  exception 
was  not  enlarged,  though  degenerated  in  structui-e  as 
above  described. 

Examraed  imder  the  microscope,  the  encephaloid  mass, 
filling  the  whole  interior  of  the  posterior  segment  of  the 
eyebaU,  and  encroaching  on  the  anterior  segment,  was 
observed  to  consist  of  coloui-less  cells  in  various  stages  of 
development,  some  caudate,  about  l-2o00th  of  an  inch  in 
diameter,  and  some  pigment  cells  very  much  larger, 
together  with  a  granular  matter.  There  were  also  traces 
01  a  fibrous  stroma. 

The  white  and  thickened  portions  of  choroid,  the  ciHary 
body,  and  ciliaiy  zone,  were  composed  of  similar  cells,  as 
was  also  the  reddish  puro-lymphy  looking  matter  in  the 
aqueous  chambers. 


11th. — Melanosis  of  the  eyeball. 

Melanosis  of  the  eyebaU  occurs  in  the  middle  period  of 
lile,  more  frequently  in  females  than  males,  and  is  in 
general  slow  in  its  progress. 

It  may  originate  in  the  conjunctiva  or  sclerotica,  out- 
side the  eye,  or  in  some  one  of  the  internal  sti-uctiu'es. 

According  to  the  part  of  the  eyeball  in  which  it  arises, 
so  do  the  appearances  differ  which  present  themselves  at 
the  commencement,  and  the  degree  in  which  vision  is 
impau-ed.  If  the  morbid  growth  has  its  origin  in  the 
<;oats  of  the  eyeball,  in  the  region  of  the  ciliary  body,  for 
'  xample,  it  first  makes  its  appearance  shiniiig  throuo'h 
tlie  sclerotica,  in  the  form  of  one  large  or  several  smaU 
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Waddsh  elevations  near  the  margin  of  the  cornea,  the 
•white  of  the  eye  presenting  there  enlarged  and  varicose 
vessels.  The  presence  of  the  tumoiir  behind  the  ins  is 
perhaps  indicated  by  that  membrane  being,  at  the  cor- 
responding place,  pressed  forward.  _ 

Perhaps  there  is  actual  detachment  of  the  circumlereiice 
of  the  u-is  at  the  place,  and  the  dark  mass  seen  making 
its  appearance  fi-om  behind.  (Plate  IV.,  fig.  3.)  In  one 
such  case,  the  lens  had  become  cataractous;  ui  another, 
it  had  remained  transparent,  and  vision  was  stiU  m  some 
degi-ee  retained.  If  the  morbid  gi-owth  arise  fi-om  the 
bottom  of  the  eye,  there  is  fii'st  seen  thi-ough  the  dilated 
T3upn,  a  slate-coloured  brownish  tumour,  deep  m  the 
interior  of  the  eyeball,  unless  the  lens  have  become 
opaque.  This  state  is  attended  with  loss  of  vision,  ihe 
disease  proceeding,  the  eyebaU  becomes  enlarged,  and 
the  black  tumour  at  last  presents  itself  at  some  part  oi 

its  surface.  „,■,■,-  ,      •      ■  a  

There  are  now,  in  consequence  of  the  distension,  inham- 
mation  and  pain  in  and  around  the  eye;  and  at  last  the 
coats  of  the  eyebaU,  where  the  tumoui-  presents,  generaUy 
the  sclerotica  near  the  cornea,  give  way,  and  a  blswJk 
fluid  is  first  discharged,  foUowed  by  the  protrasion  ot  a 
black  or  brown  fungus  tumour.  This  tumoui-  does  not  m 
general  attain  any  great  size  It  seldom  bleed,  much^ 
though  the  contrary  is  sometimes  the  case ;  ^^^J^l^?l 
thi-ow  off  considerable  quantities  of  black  matter  by 
sCghing.  The  proper  structui-e  of  the  eyeball  becomes 
airoiSeing  in^a  |reat  measui-e  replaced  ^J^^  -^^^^ 
growth,  wHch  may  at  the  same  time  implicate  othei  struc 

X;:ii^menf  i'the  general  health  attends  this  ^ea2._ 
Simple  sclerotic  staphyloma  has  been  somebmes  nus^ 
taken  for  melanosis  of  the  eyebaU.  ^d,  mdeed  there  is 
a  great  resemblance  between  the  two  chseases  m  the  .tag 
of^tho  latter  preceding  the  giving  way  of  the  scleiotica 
and  the  protrusion  of  the  melanotic  substance. 

In  the  following  case,  there  were  ^^-^^t  pi^^^f^^^^^^ 
symptoms  of  chi'omc  arthi'itic  ophthalmia,  ^th  glaucoma, 
aSrosis,  and  cataract,-thcn  those  of  ^^^V^rrenmg^d^ 
rotic  staphyloma,  and  lastly,  the  protrusion  of  a  melar- 

"t\S:cli-c-looHiig  woman,  .t.  63  laW^ 

prolapsus  uteri,  ten  months  ^ 1^'7/ost  thf^isM 
found,  on  rising  one  morning,  that  she  had  lost  the  signi 
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of  the  right  eye,  having  had  a  severe  attack  of  pain  in  it 
diu-ing  the  night.  She  believed  that  she  saw  well  with  it 
the  day  befoi'e. 

On  examination,  the  white  of  the  eye  was  seen  pei-vaded 
by  enlarged  and  tortuous  recto -muscular  vessels,  and  of  a 
ilark  dii'ty  appearance,  especially  next  the  inner  corner. 
The  pupil  was  dilated  and  fixed ;  the  lens  glaucomato- 
cataractous— sight  completely  gone— not  even  a  perception 
of  light. 

A  fortnight  or  three  weeks  before  applying  to  me,  dis- 
covered the  sight  of  the  left  eye  to  be  dim.  Since  that 
time  she  has  noticed  aU  manner  of  colored  light  in  the 
dark.  She  has  also  suffered  very  severely  from  circum- 
orbital  pain  on  this  left  side  as  well  as  on  the  right. 

The  recto-muscular  vessels  of  the  left  eye  were  seen 
on  examination  to  be  slightly  enlarged  and  tortuous  ;  the 
pupil  natui-al,  and  the  lens  glaucomatous,  and  slightly 
cataractous. 

By  treatment  the  sight  of  the  left  eye  became  some- 
what more  distinct,  and  the  pain  around  it  relieved 
Lut  the  pam  around  the  right  eye  continued  very  severe* 
preventmg  sleep,  so  that  it  was  necessary  to  give  ano- 
dynes. ° 

The  patient  went  on  in  this  manner  for  some  months 
when  a  dark  colom-ed  projection  Like  a  common  sclerotic 
ataphyloma  presented  itself  at  the  inner  and  upper  part 
V.       eyebaU,  along  with  an  aggravation  of  the  pain 
At  this  time,  I  advised  the  excision  of  the  eye,  but  the 
patient  would  not  submit  to  the  operation.    After  this 
the  pam,  however,  appears  to  have  subsided ;  and  I  saw 
notlimg  more  of  the  woman  for  about  nine  months  when 
site  apphed  again  to  me  on  account  of  the  very  excrucia- 
nng  pam  she  had  been  suffering  for  some  days  On 
-xammation,  I  found  the  eyebaU  much  larger  than  when 
i  saw  It  last,  and  that  in  the  situation  of  the  staphyloma- 
ous-like  projection  before  mentioned,  the  sclerotic  had 
Ih     ^^^.'i  melanotic  matter  was  protrading 

hrough  the  opening.    The  cornea,  thi'ough  which  could 
be  seen  the  dilated  pupil  and  glaucomato-cataractous 
tmn' Jt^  "^^"^  downwards  and  outwards  by  the  proiec- 
tion  ot  the  upper  and  inner  pai-t  of  the  eyeball. 

J-rognosisand  treatment.— Tho  prognosis  in  melanosis  of 
^0  eyeball  is  but  little  more  fovom-able  than  in  the  ence- 

V    s^^^^^^       After  extirpation  of  the  eyeball,  pXnts 

™  smvived  longer,  though  m  most  cases  they  have 
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eventuaUy  sunk  under    cancerous   affections  of  tlie 
viscera.* 

mh.-OferaUon  of  extirpation  of  the  eyeball,  and  its 
surrounding  parts. 

Volition  of  tie  patient,  assistants,  and  ope?-a<or-.-The 
^^aS'nt  is  to  be  extended  on  his  back  on  a  table  ^ntk  his 
r  I  mi ^Pd  bv  a  iDiUow.  He  is  then  to  be  brought  under 
?hf  iXte^o?&orn..    One  assistant  stea^es  the 

head  and  takes  charge  of  the  ^e^X  tLke^cWe 
assistant  standing  on  one  side  of  the  table,  takes  cnarge 
of  the  lower  eyefid,  whilst  the  operator  stand.s  on  the 
other  sirs  the  table-the  side,  namely,  correspondiDg 
Jfthat  side  of  the  patient  on  which  the  operation  is  to  be 

^'^heTu^wing  directions  for  extirpating  the  eye  mu^be 

Se  time.    The  operation  comprehends  the  ioUowmg 

thrust  thi-ough  with  a  tenaculum,  oi  ^  stion  ii^ 

passed  thi-oughit  f^'^^the  ojie  si^^^^^ 

of  a  large  curved  needle,  the  end.  ot  tJie  smu^  ue  ^ 

round  with  a  bit  of  lint.  cur?/*.— This 

Bivisix^n  of  the  e^cternal  '^^"^^^'^[^^^'fjf  of  cutting « 
facilitates  the  operation,  and  oW^^^^ 
tVio  edo-es  of  the  eyelids.    Whiibt  tne     ^^^1.     ,  ^ , 

*  Melanosis  in  the  orbit,  ami  of  the  conjunctiva  and  eyelids, 
considered  below  under  those  headings. 
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when  tliG  point  is  made  to  transfix  the  skin.  By  now 
pushing  the  knife  on,  it  cuts  itself  out,  and  the  division 
01  tne  commissui-e  is  accomplished. 

_  Second  steps,  comprising  the  extirpation.— Wh^Ust  the  as- 
sistants keep  the  eyeHds  much  di-awn  asunder,  the  surgeon 
holding  the  scalpel  in  one  hand,  with  the  other  roll!  the 
eyebaU  upwards  m  order  to  expose  fully  the  lower  con- 
junctival fold.  This  he  freely  divides  from  one  angle  to 
the  other  by  plunging  the  scalpel  into  the  orbit  at  one 
angle,  and  carrying  it  along  the  margin  of  the  orbit  with 
a  sawing  motion  to  the  other  angle 

fT.fr'^K^ii'l*^'^''''^.       f ''^P^^'        «^^geon  next  roUs 
he  eyebaU  downwards,  and  cuts  in  the  same  way  thi-ough 
the  upper  conjimctival  fold,  cariying  the  knife  along  the 
upper  mai;gm  of  the  orbit  from  one  tngle  to  the  othfr 

ihe  mcisions  are  now  made  to  join  each  other  at  the 
angles,  and  by  rolhng  the  eyebaU  first  to  the  one  side 
then  to  the  o  her,  what  tags  still  exist  are  to  be  divided 

11  the  ocular  conjunctiva  be  still  sound  it  ought  to  be 
preserved.  In  order  to  this,  it  is  first  of  aU  to  be  de^ 
tached  from  the  margm  of  the  cornea  all  round  as  in  the 
operation  of  excision  (p.  287),  then  sHt  up  towards  the 
canthi,  and  lastly  dissected  from  off  the  eyebaU  towards 
he  eyelids.  After  this  reflection  of  the  conjimctivr  Se 
mcisions  into  the  orbit  round  the  eyeball  are  to  be  m^de 

MeV'^  Por  tv''  ^'"^  ^-ti  Wscles,  is  next  to  be 
W  1  •  r  Pui-iiose  the  curved  scissors  are  intro- 

duced mto  the  orbit  along,  and  with  their  convSv 
towards  the  upper  and  inner  waU,  whilst  the  eyebaU  t 
kept  roUed  downwards  and  outwardL    Being  now  opened 
they  are  pushed  on  so  as  to  include  betweel  thlir  blades 

a£  fh;!^r'  ""^.^  n  P^^'^'  ^'■^  t°  be  cut  thi-ough 

Alter  this  the  eyebaU  is  readUy  drawn  forth  of  the  orhH 
the  scissoi-s  being  used  to  cUvide  any  remaining  tags  ' 
Ihe  orbit  IS  now  to  be  explored  with  the  fiS-er  and  if 
any  suspicious  sti^ucture  be  discovered,  it  is  to  removed 
uSf  be  at  aU  indm-ated  and  SlaiSed  ii 
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-u  ci--Anh  nv  two  and  the  whole  covered  with  a  piece  of 
^pCf  £  "w^rS  cut  in  .t.  and  a  UgM  compress  and 

''"if'the  evelids  are  so  involyed  in  the  disease  of  the  eye- 
baU  as  toTeqSie  to  he  extirpated  also  an  mcision  is  to  be 
made  thiougli  the  sound  skin  all  round  the  margin  of  th« 
^.h?t  Sd The  eyelids  detached  therefrom,  and  reflected 

y^'.nt^'^'^t'^r^^ll''^^'':^^  oJrS  i  most  iom- 

it  W  U,  be  hMl  recourse  to^.  £  ^  the 

cancer,  it  is  now  S^^raUy  reamed  ti^m 

Se=  v^s^rBis^  orss  eti . 

S«t.   see  Wo„  . 

Or&tia?  tumours.  noHrelv   as  it  is  apt  to  ' 

Inflammation  must  he  j-ove  fatal- 

extend  to  the  d}^^!^^^^  °1  S^^e^eTbT^^^^^ 

When  the  charpie  has  ^^^^^^^^^^^^^^^      orbit  washed 

of  suppiu-ation,  it  is  to  bo  remove  1^  ana 

irr^ttrSLrnloS^^^^^^ 

i,  STo'totrodlced  at  tho  subse,ueut  di-es.mg>. 
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SECTioif  II. — Cataract. 

Cataract  is  manifested  by  a  greyness  or  Tvliiteness  in 
tlio  ijui^n,  which  is  naturally  of  a  clear  black,  and  consists 
ill  a  greater  or  less  opacity  of  the  crystalline  body,  whereby 
the  rays  of  light  are,  in  a  proportionate  degree,  inter- 
repted  on  then-  way  to  the  retina.  The  consequence  is, 
that  vision  is  inipau-ed  or  reduced  to  a  mere  perception  of 
light  and  shade. 

GEJTEIIA  AND  CAtTSES  OP  CATAKACT. 

The  opacity  may  be  seated  in  the  lens  itself,  or  in  its 
capsule,  or  ia  both  lens  and  capsule  at  the  same  time. 
Diiferent  kinds  of  cataract  are  accordingly  recognised, 
viz.,  lejdicular,  capsular,  and  capsulo-lentimlar. 

The  distinction  of  these  different  kinds  of  cataract  is  a 
jiomt  of  no  smaU  importance,  for  on  it  depends  a  correct 
(T)nception  of  the  rise  and  progress  of  the  disease,  and, 
i-speciaUy,  the  discrimination  of  the  operative  procedure 
best  adapted  to  effect  a  restoration  of  vision  in  a  given  case. 

Cataract,  as  above  defined,  is  sometimes  distinguished 
by  the  epithet  true,  in  contradistinction  to  what  has  been 
cviUed/ceZse  cataract,  which  consists  in  opaque  deposits  of 
lymph,  pus,  blood,  &c.,  on  the  anterior  capsule,— the 
consequence  commonly  of  anterior  iaternal  inflammation 
i-if  the  eye.  False,  however,  may  be  combined  with 
true  cataract,  lenticular,  anterior  capsidar,  or  capsulo- 
lonticular. 

Relative,  frecpxencij  of  Cataract  at  different  periods  of  life. 
—Of  3467  cataract  j)atients  (1691  males,  1568  females; 
sex  of  the  remaiader  not  mentioned)  the  ages  were  as 
follows :  — * 


From   1  to  10  years 
10     20  „ 


20 
30 
40 
50 
60 
70 


30 
40 
50 
60 
70 
80 


80  and  upwards 


208 
225 
263 
262 
358 
627 
922 
545 
57 


*  Statistics  of  Cataract,  R, 
'Jththalmic  Hospital  Reports. 


3467 

L.  0.  H.,  by  Mr.  Streatfeild,  iu 
London,  1867. 

Z 
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Causes. — Cataract  sometimes  occurs  already  at  birth, 
and,  like  iU-formed  teeth,  may  be  viewed  as  an  example 
of  imperfect  development.  In  advanced  life,  again, 
cataract  is  so  common,  that  it  may  be  looked  upon  as,  in 
some  degree,  a  natural  degeneration  of  structure,  ana- 
logous to  the  decay  of  the  teeth  or  whitemng  of  the  hair. 

Congenital  cataract  is  sometimes  met  with  in  several 
childi-en  of  the  same  family— a  circumstance  wluch  pomts 
to  some  peculiarity  in  the  health  of  the  parents,  ihe 
children  of  parents  who  are  first  cousins  are  otten  the 
subjects  of  congenital  defects— amongst  others,  congemtal 

cataract.  .      ,         ^  ,  ■ 

The  cataract  which  occui's  m  advanced  life  cannot,  m  ; 
general,  be  attributed  to  any  particular  exciting  cause,  as  f 
it  is  met  with  in  all  conditions  of  life,  and  under  the  most , 
varied  cii'cumstances.  An  hereditary  predisposition,  how-  - 
ever,  often  appears  to  exist.  rj.     „„i  . 

Cataract  arising  in  youth  and  manhood  can  often  not . 
be  traced  to  any  particular  cause.    Sometimes  it  is  owmg  : 
to  inflammatory  degeneration  of  the  eye;  sometimes  it 
it  is  the  result  of  injury.    Diabetes  is  here  also  to  be 
named  as  a  cause.  ,  , 

Traumatic  cataract.— We  have  above  seen  (p.  129)  tMt 
wound  of  the  capsule  leads  to  opacity  of  the  lens,  ihe 
capsule  may  be  woimded  by  a  peneti-atmg  instrument,  or 
burst  by  a  blow.    Opacity,  however,  may  take  place  m- 
dependently  of  any  such  wound,  in  consequence  of  ir- 
ruption of  the  connection  between  the  capsule  and  cihaxy 
zone  from  a  blow.*    In  this  case,  the  lens  at   he  same 
time  that  it  becomes  opaque,  acqun-es  a  glol;>^ar  torn 
imcta  cystica) ;  and  if  the  connection  be  only  i^rtidly 
broken  flaps  backwards  and  forwards  in  the  vitieous 
humoii;,  which  has  become  dissolved  {cataracia  ajsim 
?~;.s) ;  but  when  its  detachment  from  cdmry^ne 
is  complete,  it  falls  down  below  the  pupil,  and 
aW  P«;-acfa  cystica  .at^UuHA  i^^-^^V  rJ^is  dmo't 
it  into  the  anterior  chamber.    Such  a  cataract  is  almost 
always  complicated  ^-ith  aniaiu-osis.  _  ^;^betes 
nLbctic  i.«^ar«c-i.-rersons  labounng  undei  diabetes 
arc  liable  to  impairment  or  loss  of  sight.    Ihi.  is  o^nn, 
Pithor  to  amblvopia  or  lenticular  cataract,   oi  botn. 
S  aLi^amSyopil  which  is  of  more  f^^^^^^ 
than  diabetic  catai-act,  is  owing  to  imphcation  oi  the  optic 

♦  See  infra,  on  injuries  of  the  crystalline  body. 
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nei-ve  in  the  attending  cerebral  atrection.  Under  the 
ophthalmoscope  the  papilla  is  seen  white  (pj).  54 — 128). 

Diabetic  catai-act  occurs  in  an  advanced  stage  of  the 
general  disease,  and  is  usually  soft  and  large,  but  presents 
no  peculiar  anatomical  characters.  That  the  opacity  is 
induced  by  the  direct  action  of  the  sugar,  pervading  the 
system,  on  the  lens,  would  aj^pear  fi-om  the  fact,  that  a 
frog  may  be  rendered  catai-actous  by  placing  it  in  sugared 
water. 

I. — LENTICTJLAE,  CATAEACT. 

This  constitutes  the  typical  example  of  cataract;  and 
whilst  it  is  the  most  common  kind,  it  is  fortunately  that 
which  admits  of  being  most  successfully  treated. 

There  are  certain  appearances  which  lenticular  cataract 
may  present,  dependent  simply  on  the  natural  structure 
of  the  lens,  rendered  visible  by  its  having  become  opaque, 
and  which  may  therefore  be  studied  in  a  healthy  lens, 
removed  from  the  eye  after  death,  and  rendered  opaque 
by  reagents.  These  appearances  deserve  to  be  noted 
before  proceeding  to  inquii-e  into  the  objective  characters 
of  the  ditferent  species  of  lenticular  cataract. 

1st.  The  glistenmg  appearance  like  tendon,  or  mother-of- 
pearl. — This  is  owing,  as  in  the  case  of  tendon,  or  mother- 
of-pearl,  to  the  mode  in  which  the  light  is  reflected  by  the 
peculiar  sm-face  of  the  opaque  fibrous  structure. 

2nd.  The  appearance  of  a  star  with  three  radii,  extend- 
ing from  the  centre  towards  the  circumference  of  the  lens, 
one  upwards  and  a  little  outwards,  one  downwards  and 
inwards,  the  third  downwards  and  out- 
wards, less  opaque  than  the  rest  of  the 
lens,  and  without  the  glistering  appear- 
ance. This  is  owing  to  a  substance,  diffe- 
rent fr-om  that  of  the  rest  of  the  lens, 
intervening  between  the  anterior  ends  of 
the  fibres,  thus :— Fig.  62,  P'S-  ^3. 

This  substance  becoming  distended,  by  the  imbibition 
of  fluid  apparently,  the  stellate  appearance 
18  rendered  more  evident,  thus  :— Fig.  63. 

Spede.t  of  lenticular  cataract.— The  cha- 
racter by  which  it  is  of  most  import- 
ance to  distinguish  species  of  lenticular 
cataract,  is  consistence ;  for  this  has  re- 
ference to  the  kind  of  operation  to  be  un-  Fio'  64 
aertaken  for  their  cure.    According  to  their  consistence 

z  2 
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lenticular  cataracts   are  divided  into   hard,  soft,  and 
fluid. 

Diagnosis  of  consistence. — Generally  speaking,  hard  cata- 
racts are  met  with  in  persons  advanced  in  Ufe,  have  a 
colour  which  is  a  mixture  of  gray  and  amber,  and  are  of 
a  size  not  exceeding  that  of  the  healthy  lens.  Soft  cata- 
racts, on  the  contrary,  occui-  in  young  persons,  have  a 
gray  or  milk-and-water  colom-,  and  are  of  a  size  at  least 
equal  to,  but  often  exceeding,  the  natui'al  size  of  the 
healthy  lens.  Fluid  cataracts  are  characterised  by  their 
whiteness  or  whitish-yeUow  trat  and  prominence,  espe- 
cially at  the  most  depending  part. 

Diagnosis  between  lenticular  and  capsular  cataract,  and 
between  lenticidar  and  caiosulo-lenticular  cataract. — The  opa- 
city of  lenticular  cataract  is  of  some  tint  of  gray,  and  if 
streaked,  uniformly  so,  from  centre  to  cu'cumference  ;  ia 
capsular  cataract,  on  the  contrary,  the  opacity  is  white  and 
irregularly  streaked  or  speckled ;  whilst  in  capsulo-lenti- 
cular  cataract,  the  opacity  is  a  variable  combination  of 
lenticular  and  capsular  opacity,  as  ^vilL  be  more  particu- 
larly detailed  under  the  head  of  capsulo-lenticular  cataract. 

1st. — Hard  or  common  lenticidar  cataract  of  old  people. 

Between  fifty  and  eighty  is  the  age  of  the  majority  of 
persons  who  present  themselves  with  this  foi-m  of  cataract. 
There  are  few  younger  than  fifty,  because  the  complaint  is 
of  rare  occurrence  below  that  age.  There  are  also  com- 
paratively few  older  than  eighty,  not,  however,  because 
the  disease  is  of  less  fi-equency  above  that  age,  for  the 
eontraiy  is  the  case,  but  because  there  ai-e  then  fewer 
people  living.  _ 

The  consistence  of  the  lens  is  greater  than  natural,  espe- 
ciaUy  as  regards  the  nucleus.  The  size,  not  greater.  The 
colour,  a  mLxtui-e  of  gray  and  amber— the  amber  colour 
predominating  in  the  middle,  where  the  opacity  appears 
greatest.  The  cause  of  this  peculiarity  of  coloration  is, 
that  the  central  nucleus  of  the  lens  is  the  seat  of  the 
amber  colour,  and  this  sometimes  without  any  actual 
opacity,  whHst  the  superficial  part  of  the  lens  is  the  seat 
of  the  gray  opacity.  Somethnes,  there  is  nuclear  wita 
Httlo  superficial  opacity;  sometimes  superficial,  with  httie 
nuclear.  Generally,  the  nuclear  appears  hi'st,  and  tJie 
superficial  is  gradually  superadded. 
The  superficial  gray  opacity,  which  may  have  more  or 
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less  of  the  glistening  appearance  on  the  sm-face  above 
described  (p.  339),  sometimes  jDresents  itself  in  the  form 
of  streaks,  converging  fiom  the  cii-cumference  of  the  lens, 
where  they  are  broad,  towards  the  centre,  where  they 
become  narrow.  These  streaks  are  fasciculi  of  fibres 
more  opaque  than  the  rest.  When  the  posterior  superfi- 
cial strata  are  thus  affected,  the  opacity  appears  deep- 
seated  and  concave. 

In  some  cases  we  can  observe  this  opacity  of  the  super- 
ficial strata,  both  anterior  and  posterior,  together  with 
nuclear  opacity,  whilst  the  intermediate  part  of  the  lens 
is  still  pretty  clear. 

Lenticular  cataracts  occur-,  in  which,  wMle  the  central 
nucleus  is  as  hard  as  in  hard  cataracts,  just  described,  the 
peripheral  strata  are  softer— softer  even  than  in  the  healthy 
state  of  the  lens.  They  also  belong  to  advanced  life,  and 
mdeed  appear  to  be  an  advanced  stage  of  the  preceding 
form.  The  peripheral  sti-ata  of  the  lens,  at  the  same  time 
that  they  are  softer,  are  more  opaque.  In  consequence  of 
this,  the  brown-yellow  or  amber  colour-  of  the  hard  central 
part  of  the  lens  is  not  seen,  or  but  indistinctly ;  the  general 
colour  of  the  cataract  being  that  of  the  more  opaque  super- 
ficial strata,  viz.,  whitish-gray. 

Sometimes  hard  cataracts  are  of  a  dark  brown  colour, 
like  mahogany ;  such  are  called  black  cataracts. 

Subjedive  symptoms.— When  the  cataract  is  pretty  fully 
formed,  everything  right  before  the  patient  generally 
appears  to  him  as  if  obscui-ed  by  a  thick  cloud  or  gauze, 
objects  placed  to  one  side,  or  above  or  below,  he  may 
stall  perceive  less  indistinctly.  In  bright  Ught,  vision  is 
stall  more  indistinct ;  in  moderate  dull  Hght  it  is  less  so. 
+w  °PP°''^^*o  of  all  this,  however,  sometimes  occurs,  viz., 
that  the  patient  sees  right  before  him  better  than  to  one 
side,  and  in  a  strong  as  well  as  in  a  dull  hght— sometimes 
better.  Lastly,  objects  may  not  be  seen  at  all,  but  vision 
may  be  reduced  to  a  mere  perception  of  light  and  shade. 

ihe  peculiarities  in  the  state  of  vision  now  enumerated, 
present  themselves  according  as  the  opacity  is  greater  or 
less  ui  the  centre  than  at  the  cii'cumference  of  the  lens  or 
f  It  IS  equaUy  great  in  the  centre  and  at  the  cii-cum- 
lerence. 

In  the  first  and  more  common  case,  i.  e.,  when  the 
opacity  is  gi-cater  in  the  centre  than  at  the  circumference 
01  toe  lens,  the  rays  of  light  from  objects  right  in  front 
01  toe  eye  are  less  freely  admitted  or  are  altogether  inter- 
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cepted  by  the  more  opaque  central  part  of  the  lens; 
whilst  the  rays  of  light  from  objects  situated  to  one  side 
are  more  fi'eely  admitted  thi'ough  its  less  opaque  circum- 
ferential part.    In  bright  Hght,  the  pupil  bemg  con- 
tracted,  the  less  opaque  cia-cumferential  part  of  the 
lens  is  covered,  and  only  the  more  opaque  central  part 
presented  to  the  rays  of  "light,  so  that  even  the  vision  of 
objects  placed  sideways  is  interrupted;  whereas  m  dull 
light,  the  pupil  being  dilated,  the  less  opaque  cii-cumfe- 
rential  part  of  the  lens  is,  to  a  considerable  degree, 
uncovered,  and  more  free  entrance  of  light  thus  per- 
mitted.   When  the  pupil  is  under  the  influence  of  bella- 
donna, vision  is  still  more  decidedly  improved,  as  the 
dilatation  produced  by  belladonna  is  greater  than  that 
which  takes  place  in  dull  light.  . 

In  the  second  and  rarer  case,  i.  e.,  when  the  opacity  is 
less  in  the  centre  than  at  the  cii'cumference,  the  rays  of 
light  from  objects  right  in  fi'ont  of  the  eye  are  more 
freely  admitted  by  the  less  opaque  centi-al  part. ;  whilst 
the  rays  of  light  fi'om  objects  to  one  side  are  less  freely 
admitted,  or  are  altogether  intercepted  by  t\e  niore 
opaque  circumferential  part  of  the  lens.  In  bright  hght, 
though  the  pupQ  is  contracted,  the  less  opaque  centaal 
part  of  the  lens  is  still  uncovered  for  the  passage  ot  tne 
rays  of  light,  and  hence  vision  is  uninfluenced.  _ 

When  the  opacity  involves  equally  the  central  and  cir- 
cumferential part  of  the  lens,  vision  is  nearly  equally 
defective,  whether  duiing  a  dilated  or  a  contracted  state 

°^Obje^cts,'^when  they  are  still  to  be  perceived,  sometimes 
appear  to  the  cataractous  patient  distorted  and  miiltiplied. 

Ohjedwe  symptmns.—The  general  bearmg  of  the  cata- 
ractous patient,  the  expression  of  his  features,  and  the 
movements  of  the  eyeball,  have  been  above  noticed  (p.  -> 
Bv  keeping  his  head  bent  forwards,  his  evebrows  kmt 
ahd  depressed,  his  eyehds  half  closed  and  by  lookmg  at 
obiects  sideways,  he  appears  as  if  intolerant  oUight.  ae 
does,  indeed,  by  these  means,  seek  to  shade  the  eyes,  but 
not  because  he  cannot  bear  the  light,  tut  because  hem 
|eneral  finds  that  when  his  eyes  are  shaded  he  see. 

^As'i-egards  the  appearance  of  the  eye  :-The  clear  black 
of  the  pupil  is  wanting,  and  in  its  stead  there  i.  an 
opaque  appearance,  presenting  in  various  degrees  oi 
intensity,  combination,  and  extent,  the  chai-acters  aboTO 
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described  (pp.  340,  341).  On  examining  carefully  the 
opaque  appearance,  especially  by  looking  into  the  eye 
sideways,  it  is  seen  in  the  situation  of  the  crystalline 
body.  On  making  a  catoptrical  examination  of  the  eye 
(p.  34),  it  is  found  that  the  posterior  erect  and  the 
inverted  images  are  not  produced,  if  the  anterior  jjart  of 
the  crystalline  body  be  opaque,  -whether  the  rest  be 
opaque  or  not ;  but  rf  it  is  the  centre  or  the  posterior  part 
only  which  is  opaque,  the  posterior  erect  image  is  pro- 
duced, but  not  the  invei'ted  one.  The  inverted  image, 
however,  does  not  always  disappear,  though  there  is 
opacity  of  the  anterior  layers  of  the  lens,  sufficient  to 
prevent  the  formation  of  the  deep  erect  image.  When 
the  opacity  is  as  yet  slight,  the  images  may  be  produced, 
but  win  be  more  or  less  indistinct.  Of  course  the  an- 
terior erect  or  corneal  image  is  not  affected,  imless  the 
cornea  is  diseased. 

In  assisting  the  differential  diagnosis  of  amaurosis 
and  incipient  cataract,  and  perhaps,  in  rare  cases,  of 
black  cataract,  the  catoptrical  test  was  of  considerable 
use,  but  it  has  now  been  superseded  by  the  ophthal- 
moscope. 

That  the  opacity  is  seated  in  the  lens  may  generally  be, 
determined  by  a  practised  surgeon  without  dilating  the 
pupil  by  belladonna,  but  of  course  no  formal  opinion 
should  be  pronounced  by  beginners  of  the  exact  nature  of 
the  case  until  an  examination  has  been  made  whilst  the 
pupU  is  under  the  influence  of  belladonna. 

The  pupil  being  dilated,  oblique  illumination  enables 
us  to  ascertain  the  state  of  the  ciystaUine  lens  very 
completely. 

The  various  aspects  under  which  anterior  capsular 
cataract  presents  itsebf, — the  streaks  of  opacity  in  the 
anterior  cortical  substance  of  the  lens  converging  from 
the  circumference,  where  they  are  broad,  towards  the 
centre,  where  they  become  naiTow, — the  concavity  of  the 
f'paque  surface  when  the  deep  cortical  strata  are  alone  or 
principally  cataractous,  —  the  amber  -  coloured  nucleus 
shining  through  the  greyish  opaque  cortical  substance  of 
the  lens  in  the  ordinary  cataract  of  old  people,  are  aU 
distinctly  seen. 

It  has  been  above  stated  that  for  all  practical  purposes, 
opacity  of  the  lens  can  be  sufficiently  well  ascertained  by 
ordinary  exploration,  by  oblique  illumination,  with  the 
pupil  dilated.    By  means  of  the  ophthalmoscope,  adjusted 
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for  tlie  purpose,  however,  otherwise  tmdlstinguiBliable 
opaque  points  or  streaks  can  be  seen. 

By  means  of  the  ophthalmoscope,  moreover,  we  can 
assui'e  ourselves  of  the  transparency  of  the  lens,  which 
we  cannot  always  otherwise  do. 

Viewed  by  oblique  illumination,  opacities  of  the  lens 
appear  of  their  natural  white,  gvej,  or  dull  amber  tint. 
Viewed  under  the  ophthalmoscope,  thej'  appear  blackish, 
whilst  the  redness  of  the  fundus  is  seen  thi-ough  any 
clear  spaces  that  may  still  exist  between  them. 

The  uvea  at  the  exti-eme  pupillary  margin  of  the  iris 
is  in  cataract  brought  by  contrast  more  distiuctly  into 
view  than  usual,  and  looks  like  a  dark  ring  encircling  the 
pupil. 

The  form  and  motions  of  the  pupil  are  nataral,  unless 
the  cataract  be  so  large  as  to  press  upon  the  iiis,  which, 
however,  is  not  usually  the  case  in  hai'd  cataract,  or 
unless  the  case  be  complicated  with  morbid  adhesions, 
amaurosis,  &c.  _  -u • 

Bise  and  progress. — The  dimness  of  vision  and  objective 
opacity,  in  general,  begin  in  a  very  rmmarked  manner, 
and  increase  slowly  for  perhaps  months  or  years,  imtil 
they  have  attained  the  degree  above  described.  Usually 
one  eye  is  affected  first,  and  by-and-by  the  other.  In 
rarer  cases  both  eyes  become  affected  at  the  same  time. 

Nature  of  the  change  in  the  Ze)!S.— Lenticular  catarMt 
consists  in  a  marasmus  and  opacity  of  the  proper  sub- 
stance of  the  lens.  When  examined  imder  the  micro- 
scope, the  fibres  are  seen  to  be  shiivelled  and  diy-looking, 
and  instead  of  a  homogeneous  interfibrous  substance, 
there  is  a  molecular  matter,  consisting  of  fatty  gi-anules, 
myeline  globules,  &c.  As  glass  becomes  opaque  on  being 
powdered,  so  does  the  lens  when  its  substance  is  thus 
resolved  into  heterogeneous  particles  ii-regularly  t^}^.^^ 

Differential  t/w(r/7;o,sis.— Glaucoma  with  amaurosis  is  tfie 
disease  with  which  the  lenticulai-  cataract  of  old  people  is 
most  likely  to  be  confounded.  It  is,  however,  to  be 
obsei-ved,  that  a  case  of  this  foiin  of  cataract,  even  m  its 
incipient  stage,  is  less  likely  to  be  mistaken  for  a  case  oi 
glaucoma  with  amaiu-osis,  than  a  case  of  glaucoma  vnia 
amaurosis  is  for  one  of  cataract.  The  following  diagnos- 
tical  table  displays  the  principal  points  of  diHerence 
between  cataract  on  the  one  hand,  and  glaucoma  Wim 
amaiu-osis  on  the  other. 
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OhjecUve  symptoms. 

CATARACT. 

The  eyetall  presents  to 
thetoiicli  the  natuiul  degree 
of  fu'miiess. 

The  ojDacity  is  readily  re- 
cognised to  be  well-defined, 
and  distinctly  seated  in  the 
lens,  and  not  to  change  its 
]ilace  with  the  du-ection  of 
the  light.  "When  the  pupil 
is  dilated  by  belladonna,  the 
rataract  is  still  more  dis- 
tinctly and  extensively  seen. 

The  pupil  in  its  move- 
ments always  quite  natural. 
Dilates  under  the  influence 
i)f  belladonna,  quickly  and 
uniformly. 

Even  in  an  early  stage, 
the  inverted  image  is  ob- 
scui-e  or  obliterated,  and 
the  deep  erect  one  very 
iadistinct. 


The  inverted  image,  long 
before  the  cataract  is  fully 
fonned,  is  not  produced,  or 
but  indistinctly ,  whether  the 
candle  be  held  opposite  the 
central  or  the  cu-cumferen- 
tial  part  of  the  lens,  owing 
to  the  cu-cumstance,  that  it 
IS  the  superficial  strata  of 
the  lens  which  are  first  af- 
focted,  and  which  of  course 
prevent  the  distinct  forma- 
tion of  the  inverted  image, 
as  well  by  the  middle  as  by 
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The  eyeball  is  preterna- 
tmally  hard  to  the  touch. 

The  opacity  appears  deep- 
seated,  but  where  it  is  seated 
one  cannot,  by  merely  look- 
ing into  the  eye,  say  exactly, 
especially  as  it  changesplace 
according  to  the  direction  in 
which  light  is  admitted  to 
the  e3'e,  appearing  always 
on  the  opposite  sicle.  It  is 
not  seen  more  distinctly 
when  the  pupil  is  dilated. 

The  pupil  is  more  or  less 
dilated,  and  if  not  quite  im- 
movable, its  movements  are 
limited  and  slow.  Yields 
slowly  and  iiTcgnlarly  to 
the  influence  of  belladonna, 
if  not  ali-eady  quite  dilated. 

Glaucoma  only  when 
much  advanced,  obliterates 
the  inverted  image,  while 
in  all  its  stages,  it  renders 
the  deep  erect  one  more 
evident  than  it  is  in  the 
healthy  eye. 

In  glaucoma  at  a  middle 
stage,  the  inverted  image  is 
pretty  distinct  when  formed 
near  the  edge  of  the  crystal- 
line ;  but  if  the  candle  be 
brought  in  front  of  the  eye, 
the  inverted  image  is  less 
distinct,  and  in  some  cases 
is  altogether  extinguished. 
This  extinction  of  the  in- 
verted image,  when  the  can- 
dle is  brought  in  front  of 
the  eye  and  not  otherwise, 
is  owing  to  a  loss  of  tran- 
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the  circumferential  part  of 
the  lens. 

The  bottom  of  the  eye 
cannot  be  seen  under  the 
ophthalmoscope,  unless  the 
cataract  be  partial.  In  this 
case  the  opacities  of  the 
lens  appear  blackish,  and 
the  redness  of  the  fundus 
is  seen  through  the  clear 
intervening  spaces  (p.  344). 

Subjective  symptoms. 

Yision  in  general  dimi- 
nishes slowly ;  in  rare  cases, 
however,  quickly.  No  pho- 
topsy,  but  muscse  volitantes 
sometimes  very  evident. 

In  general  quite  unat- 
tended by  any  constitu- 
tional distui'bance.  No  in- 
ternal inflammation  nor 
pain. 

Objects  situated  sideways 
more  distinctly  seen  in  ge- 
neral ;  inwards,  outwards, 
upwards,  downwards,  in- 
differently. 


"Vision  better  in  dull  light. 
Tlio  opposite  of  tliis  occurs, 
but  rarely,  when  the  cir- 
cumference of  the  lens  is 
more  ojiaque. 

The  flame  of  a  candle  or 
lamp  appears  expanded  and 
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sparency  in  the  kernel  of 
the  lens,  while  the  superfi- 
cial strata  are  still  tran- 
sparent. 

The  bottom  of  the  eye 
and  its  peculiar  alterations 
may  be  seen  and  examined 
under  the  ophthalmoscope 
(p.  54,  and  also  infra). 


Diminution  of  vision 
often  sudden ;  sometimes, 
however,  slow  and  gradual 
Fiery  and  coloured  spectra 
before  the  eyes,  are  of 
common  occiuTence. 

Generally  accompanied 
by  constitutional  derange- 
ment. Often  symptoms  of 
internal  congestion,  or  ac- 
tual posterior  internal  in- 
flammation with  supra- 
orbital or  temporal  pain. 

Objects  situated  to  some 
one  side,  not  any  side  indif- 
ferently, often  more  dis- 
tinctly seen,  as  some  one 
part  of  the  retina  may  be 
less  affected  than  the  rest- 
inside  or  outside  only,  above 
only,  or  below  only. 

Vision  worseinduU  light 
The  opposite  of  this,  how- 
ever, sometimes  occurs  in 
the  erethitic  form. 

The  flame  of  a  candle  or 
lamp  appoai-s  lost,  but  its 
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idifiPused,  as  it  is  seen  ■when 
ve  look  at  it  tkrougli  ob- 
scured glass. 

In  general,  the  vision  is 
r  not  liable  to  be  better  some 
days,  worse  others. 

Diminution  of  vision  is 
in  proportion  to  the  opacity 
of  the  lens. 

Perception  of  light  at 
least  never  lost,  even  when 
the  opacity  is  very  dense. 
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place  siuTounded  by  spread- 
ing rays. 

Often  vision  is  better  one 
day,  worse  another. 

Diminution  of  vision 
miich  greater  than  the  ap- 
pearance of  opacity  of  the 
lens  would  account  for. 

All  perception  of  light 
may  be  lost,  and  yet  the 
appearance  of  opacity  may 
not  be  much  greater.  Com- 
plete cataractous  opacity 
may,  however,  supervene. 


Prognosis  and  treatment. — ^When  once  begun  to  form,  it 
may  be  prognosticated  that  the  opacity  will  go  on  to 
increase  until  all  useful  vision  is  prevented  in  the  eye. 
And  it  may  also  be  prognosticated,  that  the  other  eye,  if 
not  already,  wiU  likewise  become  affected.  How  quick 
'  'or  how  slow  the  progress  to  loss  of  useful  vision  may  be, 
1  cannot  be  prognosticated — it  may  be  months,  or  it  may 
be  years.  It  may  be  said  that  hard  nuclear  cataract 
advances  more  slowly  than  soft  cortical  cataract,  and  that 
m  the  latter  the  progress  is  slower  when  the  opaque 
streaks  are  fine  than  when  they  are  broad. 

Eestoration  of  vision  can  be  effected  only  by  an  opera- 
tion, by  which  the  opaque  lens  shall  be  extracted  from 
the  eye  altogether  [the  operation  of  extraction),  or,  in  some 
cases,  divided  and  removed  by  absorption  {the  ojjeration  of 
division),  or  removed  from  its  situation  to  below  the  level 
of  the  pupil  [the  operation  of  displacement). 

2ni.~Soft  or  common  lenticular  cataract  of  young  people. 

This  cataract  is  of  the  same  consistence  as  that  which  is 
^natural  to  the  lens,  or  softer,  and  of  a  gi-ayish-white  or 
1  milk-and-water  opacity.  The  superficial  strata  of  the 
liens  are  commonly  the  first  affected.  It  presents,  in  the 
earher  stages  of  its  opacity,  the  glistening  tendinous 
aspect  and  stellate  appearance  above  described  ;  in  short, 
tfie  soft  cataractous  lens  at  first  very  closely  resembles  a 
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healthy  lens,  rendei'ed  opaque  and  swollen  by  the  action 
of  reagents.  But  by-and-by  it  comes  to  have  less  of  the 
appearance  of  the  original  stnictui'e,  the  fibres  being 
broken  up  and  resolved  into  a  grayish  molecular  pappy 
substance,  containing  fatty  granules  and  myeUne  glo- 
bules. 

In  a  more  advanced  stage,  the  liquid  p&rt  of  this  pappy 
mass  may  pass  out  by  diffusion  through  the  walls  of  the 
capsule,  and  what  remaras  will  fonn  a  thin  opaque  gi'ey- 
ish-yellow  cake,  of  small  diameter  {discoid  cataract).  In- 
deed, it  sometimes  becomes  so  much  shi-unk  in  diameter, 
that  when  the  pupil  is  dilated,  the  zonida.  lucida  appears 
around  it,  and  radiating  white  bands  are  seen  extending 
from  it  to  the  ciliaiy  body  (cataracta  cum  zonula).  It  is 
also  so  much  skrunk  in  thickness,  that  it  is  evidently  at 
a  considerable  distance  behind  the  iiis,  which  may  in 
consequence  be  incLLned  backwards.  It  admits  of  being 
easily  broken  up. 

In  the  lenticular  cataract  of  young  people,  the  nucleus 
only  is  sometimes  found  opaque,  while  the  cortical  part  is 
as  yet  quite  transparent. 

Subjective  symptoms. — Vision  is  diminished  in  proportion 
to  the  opacity,  in  a  manner  analogous  to  what  is  above 
described  to  l)e  the  case  in  hard  cataract. 

Objective  symptoms. — These  are,  on  the  whole,  much  the 
same  as  those  of  hard  cataract  above  described,  with  the 
exception  of  such  differences  as  are  produced  by  the  diffe- 
rences in  colour-,  general  aspect  of  the  opacity,  and  size  of 
the  cataractous  lens. 

The  iris  and  pupil  may  be  natural,  but  according  to  the 
size  of  the  lens,  so  will  be  its  closeness  to  the  ii'is.  If,  as 
is  often  the  case,  it  is  so  large  as  to  press  on  the  iris,  the 
motions  of  the  pupil  are  impeded. 

Causes, — The  occtu-rence  of  opacity  of  the  lens  in  yoiuig 
persons  is  very  much  rarer  than  in  old  persons.  It  is 
often  met  with  as  the  result  of  injivry.  In  chililren 
affected  with  lenticular  cataract,  we  are  sometimes  told 
that  the  opacity  made  its  appearance  after  convulsions. 
In  adults,  we  have  seen,  it  sometimes  supervenes  in  dia- 
betes.   In  other  cases  it  cannot  be  traced  to  any  cause. 

Diagnosis. — There  is  no  likelihood  of  this  form  of  len- 
ticular cataract  being  confounded  with  glaucoma,  as  the 
latter  disease  does  not  occur  except  in  old  persons.  It  is 
to  be  remembered,  however,  that  this  form  of  cataract  is 
not  unfrenuontlj'  comiilicated  with  amaurosis.    Soft  len- 
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ticiilar  cataract,  being  wbiter  than  hard,  is  less  readily 
distinguished  frora  capsular  cataract. 

In  the  advanced  stage  above  described,  under  the  name 
of  discvid,  there  is  a  resemblance  to  silicjuose  capsular 
cataract. 

Proynoms  and  treatment. — What  is  above  said  on  these 
heads  (p.  347),  in  regard  to  hard  cataract,  is  in  general 
appHcable  here,  except  that  soft  cataract  is  more  rapid  in 
its  progress  than  hard,  and  that  the  kind  of  operation  best 
adapted  for  the  removal  of  the  opaque  lens,  is  that  by 
division,  in  order  to  its  solution  and  absorption,  or  extrac- 
tion through  a  punctui-e-section  of  the  cornea. 

3rd. — Fluid  cataract. 

In  fluid  cataract,  the  capsule  may  be  seen,  when  the 
pupil  is  dilated,  buJged  forwards  at  the  lowest  part  by 
the  subsidence  of  the  opaque  fluid.  In  this  state,  the 
opacity  is,  as  above  mentioned,  greater  below  than  above. 

The  milky  white  or  yellowish  fluid  is  composed  of  the 
cortical  substance  of  the  lens  resolved  into  a  state  of 
emulsion,  with  fatty  granules,  &c. 

What  has  been  called  Morgagnian  cataract  appears  to 
be  an  early  stage  of  fluid  cataract,  and  to  consist  in 
softenmg  and  opacity  of  the  exterior  part  of  the  lens, 
with  perhaps  absorption  by  endosmose  of  aqueous  hu- 
mour into  the  capsule,  determined  by  the  diseased  state 
of  the  lens,  similar  to  what  takes  place  after  death,  and 
^hich  IS  the  tnie  source  of  what  is  called  the  Morgagnian 


n. — CAPSULAR  CATARACT. 

The  anterior  and  posterior  walls  of  the  capsule  may  be 
separately  aff'ected  with  opacity.  Hence  are  recognised 
anterior  capsular  cataract,  and  posterior  capsular  cata- 
ract. Opacity  of  the  lens  is  apt  to  supervene,  so  that  the 
case  merges  mto  capsulo-lenticular  cataract. 


1st. — Anterior  capsular  cataract. 

The  opacity  in  anterior  capsular  cataract  has  moro 
analogy  with  opacity  of  the  cornea  than  opacity  of  the 
■lens,  bemg  owmg  to  opaque  deposit  on  the  outer  or  inner 
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surface  of  the  capsule.  It  is  usually  dead  -wliite,  and 
either  implicates  the  whole  anterior  wall  of  the  capsule, 
or  perhaps  one  half,  or  occurs  in  abruptly-defined  patches, ~( 
spots,  or  streaks,  quite  uTegular  both  in  form  and  dispo- 
sition, except  in  the  case  of  central  capsular  cataract,  in 
which  the  opacity  occurs  in  the  form  of  a  single  elevated 
opaque  spot,  seated  in  the  centre  of  the  capsule.  This 
elevated  opaque  spot  is  sometimes  of  a  pjTamidal  shape,' 
its  apex  projecting  towards  the  pupO.. 

According  to  the  differences  in  the  general  a.<?pect  ofi 
anterior  capsular  cataract,  produced  by  the  diS'erences 
in  the  disposition  of  the  opacities,  such  names  as  the 
following  have  been  given  to  the  cataract: — catara/ia 
capsularis  anterior  totalis,  dimidiata,  centralis,  punctata, 
marmoracea,  striata,  &c. 

Motions  of  the  pupil— The  motions  of  the  pupil  may  be 
natural,  but  very  often  they  are  impeded  by  adhesions 
between  the  pupillary  margin  of  the  iiis  and  the  capsule 

of  the  lens.  ,  ,  • 

Subjective  symptoms. — According  to  the  situation  and 
extent  of  the  specks,  so  the  loss  of  sight  may  be  greater, 
or  less  than  in  lenticular  cataract.  CompUcations  oflea^ 
exist  which  may  interfere  with  vision  more  than  thi 
mere  capsular  opacity. 

Cames.— Anterior  capsular  cataract  appears  generally 
to  be  the  result  of  inflammation  of  the  eye,— ophthalmia.; 
neonatoiaim,  or  scrofulous  o]3hthalmia,  for  example,  merer 
frequently  than  of  iritis.    Often  it  is  congemtal. 

The  diagnosis  of  anterior  capsular  cataract  is  foundelx 
principally  on  the  superficial  seat  and  whiteness  of  ther 
opacity,  and  its  speckled  disposition. 

Prognosis  and  treatment.— Anterior  capsular  cataract  is 
like  opacity  of  the  cornea,  not  prone  to  extend,  the  in- 
flammation which  originally  gave  rise  to  it  haying  ceased[^ 
and  it  may  continue  for  many  yeai-s,  or  for  hfe,  witnouw 
the  supervention  of  lenticular  opacity.    iS  ot  unfrequcntly.* 
so  much  vision  is  still  presei-vcd  that  no  mtcrfercuce  in-.i 
the  way  of  operation  is  required.    Any  operation  thati 
may  be  undertaken,  must  be  the  same  as  for  Gips^°, 
lenticular  cataract,  for  the  capsule  cannot  be  removed, 
without  sacrificing  the  lens. 
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2nd. — Posterior  capsular  cataract. 

Of  simple  uncombined  opacity  of  tlie  posterior  waU  of 
tie  capsule  little  is  known.  Opacity  of  the  posterior 
strata  of  the  lens  (p.  341),  has  been  sometimes  mistaken 
for  it. 


m. — CAPSHLO-LENTICUIAE  CATARACT. 

^  In  capsulo-lenticTilar  cataract,  the  opacity  may  be  par- 
tial or  complete.  It  may  be  confined  to  a  small  spot  on 
the  middle  of  the  anterior  capsule,  and  of  the  lens,  the 
rest  of  the  body  being  healthy  ;  or  the  opacity  may  be  to 
a  greater  extent,  and  the  lens  hard,  soft,  or  in  a  more  or 
less  fluid  state.  The  opacity  of  the  anterior  capsule, 
which  varies  in  degree  as  in  simple  anterior  capsular 
cataract,  may  be  combined  with  thickening  of  it. 

Sensibility  to  Hght  is  occasionally  veiy  feeble  in  cap- 
STilo-lenticuiar  cataract,  owing  in  some  cases  to  the  density 
of  the  opacity,  in  others  to  the  presence  of  amam-osis. 
Cataract  supei-vening  to  amaurosis,  and  especially  to 
traumatic  amaurosis,  is  frequently  capsule- lenticular. 
The  cataract  is  slow  in  its  progress  under  such  cu-cum- 
stances.  At  length  the  vitreous  humour  dissolves,  and 
the  ris  and  cataract  become  tremulous. 

According  to  the  differences  above  enumerated,  different 
species  of  capsulo-lenticular  cataract  are  recognised. 

1st. — Central  capsulo-lenticular  cataract. 

This  seems  to  belong  to  the  same  head  as  central  cap- 
'  STilar  cataract,  from  which  it  differs  merely  in  presenting 
a  circumscribed  opacity  of  the  lens  at  the  place  corre- 
I  spending  to  the  opacity  of  the  capsule.  Both  species 
occur  congenitally,  or  make  their  appearance  shortly  after 
birth— often  after  ophthalmia  neonatorum .  The  lenticular 
opacity  may  be  broader,  but  is  not  in  general  so  dense  as 
the  capsular.  Central  cataract  is  rarely  capsular  merely, 
but  is  in  general  capsulo-lenticular.  It  often  co-exists  with 
congenital  defects.  I  have  met  with  it  along  with  nio-ht 
bhndness.  " 

,The  effect  of  central  capsulo-lenticular  cataract  on 
iViBion  18  short-sightedness. 
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Prognosis  and  treatment. — No  operation  is  called  for.  If  ; 
the  pupil  is  not  habitually  dilated  so  as  to  expose  the  clear  r 
part  of  the  crystalline  for  the  passage  of  light,  the  drops  • 
of  belladonna  or  atropia  are  to  be  used  for  that  purpose  • 
(p.  83).  In  such  case^i  the  operation  of  dislocation  of  the 
pupil  to  oi^posite  a  clear  part  of  the  lens  has  been  per-  • 
formed  and  recommended  by  Mi-.  Critchett.  See  below. 
The  lenticular  opacity  is  apt  eventually  to  extend,  so  that ; 
the  removal  of  the  cataract  by  an  operation  becomes ; 
necessary. 

2nd. — Common  capsulo-lenticular  cataract. 

The  appearances  are  those  principally  of  anterior  cap-  • 
sular  cataract,  when  the  opacity  of  the  anterior  capsule  > 
is  complete.    When  the  opacity  is  incomplete,  the  opacity 
of  the  lens  is  seen  thr-ough  the  transparent  places.  The 
lens  may  be  hard,  soft,  or  fluid. 

Such  a  cataract  is  almost  always  complicated  with  a 
morbid  state  of  the  posterior  segment  of  the  eyeball,  and 
amaurosis. 


3rd. — SiKquose  cataract. 

This  results  from  the  more  or  less  complete  absorption 
of  the  lens,  by  a  process  of  osmose  or  diffusion,  with 
collapse,  thickening,  and  opacity  of  the  capsule.  It  is 
white,  firm,  and  tough,  and  evidently  has  its  seat  at  a 
considerable  depth  in  the  eye. 


PALLIATIVE  TREATMENT  OF  CATAHACT.     CAN-  CATARACT 
BE  CURED  WITHOUT  AS  OPERATION? 

In  many  cases  cataractous  patients  have  their  sight 
temporarily  improved  by  dilating  the  pupil  with  bella- 
donna or  atropia.  Some,  however,  are  dazzled  by  this. 
And  in  some,  though  benefit  is  obtained,  congestion  ot 
the  eye  is  induced,  so  that  it  is  necessary  to  discontmuo 
its  further  employment  (p.  143). 

There  have  boon,  and  there  are  at  the  present  tune, 
persons  who  pretend  to  cui-o  cataract  without  an  opera- 
tion :  and  witnesses  to  theii-  skiU  ai'O  r.ot  wanting,  either 


PALLIATIVE  TREATMENT  OF  CATARACT. 


353 


in  persons  who  allege  to  have  been  themselves  thus  cm-ed 
of  cataract,  or  in  persons  who  aver  that  they  are  ac- 
quainted with  those  who  have  been  thus  happily  restored 
to  sight. 

On  the  other  hand,  all  medical  men  of  reputation  and 
experience  in  the  treatment  of  the  diseases  of  the  eye, 
affirm  that  they  have  never  known  a  case  in  which  tnie 
catai-act,  when  once  formed,  has  been  cui-ed  without  ope- 
ration, that  is,  in  which  the  lens,  having  once  become 
opaque,  has  been  again  rendered  transparent,  or  at  least 
been  removed,  either  by  the  efforts  of  natui-e  or  by  any 
kind  of  medical  ti-eatment. 

In  corroboration  of  this,  I  have  to  add  my  testimony, 
and  at  the  same  time  declare  my  belief,  that  the  allega- 
tions that  cataract  has  been  cured  without  an  operation 
are  some  of  them  false,  whilst  others  are  founded  on 
ignorance  and  mistake  as  to  the  nature  of  the  cases 
treated  as  cataract. 

Persons,  by  applying  belladonna  to  the  really  catarac- 
tous  eye  and  thereby  dilating  the  pupil,  have  improved 
the  sight  for  a  time,  and  have  called  this  curing  cataract 
without  an  operation. 

An  artifice,  alleged  to  have  been  adopted,  has  been  to 
punctui-e  the  eye  and  lacerate  the  capsiile  with  a  fine 
needle  without  the  patient's  knowledge,  and  to  continue 
various  applications,  whilst  all  the  time  the  cataract  was 
disappearing  by  absorption  in  consequence  of  the  opera- 
tion of  division  thus  clandestinely  performed. 

Again,  specks  of  the  cornea  have  been  called  cata- 
ract, and  as  these  fi-equently  admit  of  being  removed 
by  treatment,  the  case  has  been  put  down  as  cataract 
cured. 

Lymph  ia  the  pupil  from  iiitis  is  known  under  the 
name  of  false  cataract.  Being  removed  by  absorption ,  as 
it  sometimes  is,  and  the  sight  improved,  this  also  has 
been  put  down  as  cataract  cured  without  operation. 

There  are  cases,  again,  ia  which  the  lens  may  be  really 
somewhat  opaque  or  cataractous,  though  not  sufficiently  > 
so  to  interfere  veiy  materially  with  the  sight,  but  in 
which,  fi'om  congestion  of  the  eye,  the  sight  has  become 
impaired.  Now,  treatment  in  such  cases  often  has  the 
effect  of  removing  the  congestion,  and  thereby  improving 
the  sight.  This  is  then  held  up  as  an  indubitable  case  of 
cataract  cured  without  an  operation,  whereas  the  catarac- 
tous opacity  of  the  lens  remains  undiminished  and  will 
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go  on  to  increase  as  usual,  and  eventually  obscure  the- 
sight  in  spite  of  all  treatment. 

There  are  other  cases,  again,  in  which  there  is  an  ap-  - 
pearance  of  dimness  of  the  lens,  but  not  true  cataractous  > 
dimness,  though  it  is  liable  to  be  mistaken  for  such  by  i 
practitioners  not  much  conversant  with  diseases  of  the- 
eye.    Along  with  this  dimness  in  the  pupQ  there  is 
impaired  sight,  not  from  opacity  of  the  lens  but  fi'om' 
impaii-ed  sensibility  of  the  retina.    The  sight  in  such 
cases  being  sometimes  capable  of  more  or  less  temporary 
improvement  by  treatment,  such  as  counter-irritation, 
this  improvement  is  held  up  as  an  example  of  the  cure 
of  cataract  without  operation.    In  such  cases,  however, 
sight  eventually  becomes  more  and  more  impau-ed,  or 
actually  lost. 

By  a  blow  on  the  eye,  the  capsule  of  the  lens  is  some- 
times bui'st.  The  immediate  effect  of  this  is  cataract, 
but  gradually,  by  the  solvent  action  of  the  aqueous 
humom-,  the  opaque  lens  is  dissolved,  and  eventually 
removed  by  absoi-ption.  The  cataract  is  ia  this  manner 
cured  by  the  efforts  of  natui'e,  not,  however,  without  an 
operation,  for  the  iajmy  causing  the  capsule  to  burst 
was  an  operation — the  same  as  that  which  is  called  the 
operation  by  division.  In  short,  the  injury  was  at  once 
both  bane  and  antidote. 

It  is  thus  evident  that  there  is  full  scope  for  imposition 
in  respect  to  the  cm-ability  of  catai-act  without  operation, 
especially  as  there  are  so  many  people  ready  and  willing 
to  believe  in  it,  and  to  believe  even  still  more  unfounded 
pretensions. 


THE  OPERATIONS  FOE  CATAKACT. 

The  restoration  of  vision  in  faUy  foi-med  cataract  can- 
not be  effected  by  any  means  short  of  operation.  The 
different  operations  for  this  pm-pose  have  for  their  com- 
mon object  the  removal  of  the  opaque  body  fi-oui  behind 
the  pupil,  so  that  the  rays  of  light  may  be  again  aUowed 
to  pass  on  to  the  retina.  This  obioct  is  sought  to  be 
effected  in  one  or  other  of  three  different  ways,  accordmg 
to  the  circumstances  of  the  case,  viz.— 1st.  Bv  at  once 
extracting  the  cataract  from  the  eye.  2nd.  By  lace- 
rating the  capsule  and  dividing  the  lens,  in  order  that  the 
latter,  being  exposed  to  the  action  of  the  aqueous  hu- 
mom-, may  be  gradually  dissolved  and  absorbed,  and 
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thus  eventually  removed  altogetlier  from  the  eye.  3rd. 
By  simply  displacing  it  to  below  the  level  of  the  pupil. 
(>f  these  thi-ee  different  ways,  again,  there  are  different 
modifications. 

To  make  up  for  the  loss  of  the  ciystalline  lens,  the  iise 
of  spectacles,  with  strong  convex  glasses,  is  required 
after  recovery  from  the  operation. 


■  General  observations  and  questions  regarding  the  operations 
I  for  cataract. 

Prognosis  of  the  operations  for  cataract  in  general. — The 
success  of  operations  for  cataract  depends  very  much  on 
the  kind  of  cataract,  the  age  of  the  patient,  and  the  local 
Hud  constitutional  complications ;  but  as  a  general  esti- 
mate, it  may  be  admitted  with  Dr.  Mackenzie,  that 
three-fourths  of  patients  operated  on  recover  useful 
vision,  and  two-thirds  excellent  vision,  when  such  cases 
only  as  are  fitted  for  operation  are  operated  on;  when 
the  mode  of  operating  is  adapted  to  the  particular  case ; 
when  the  operation  is  well  performed,  and  the  after 
treatment  skilfully  conducted. 

Kind  of  cataract.— The  prognosis  in  lenticular  cataract 
'a  much  more  favoui-able  than  in  capsular.  As  to  hard 
md  soft  lenticular  cataract,  the  prognosis  in  them  merges 
into  that  of  extraction  and  division. 

Age  of  the  patient. — The  prognosis  is  better  in  young 
Mdren  and  old  persons  than  in  persons  in  the  prime  of 
ife ;  but  this  is  mainly  because  it  is  in  early  life  and  old 
ige  that  the  cataracts  most  favoui'able  for  operation 
accur.  The  general  compKcations  connected  with  age 
yhich  re  unfavourable  to  the  success  of  operations  for 
Bataract,  are,  in  early  Hfe,  scrofula,  and  in  advanced  life, 
^out. 

Complications  of  cataract. — ^Before  an  operation  for 
liataract  is  determined  on,  it  is  necessary  to  examine  not 
)nly  the  state  of  the  eye  in  other  respects,  but  the  state 
>f  the  system_  in  general,  lest  complications  should  exist 
mch  might  interfere  with  the  success  of  the  operation, 
ihis  they  might  do  in  two  ways,  viz.,  either  by  inter- 
ermg  with  its  success  as  an  operation  simply,  or  the 
'peration  as  an  operation  being  successful,  by  interfering 
mh  the  accomplishment  of  its  ultimate  object  of  re- 
tormg  vision. 

'  The  complications  which  might  interfere  with  the  suc- 
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cess  of  the  operation  as  an  operation,  i.  e.  the  successful 
removal  of  the  cataract,  without  subsequent  injuiy  to  the 
eye  from  undue  inflammation  or  the  like,  may  be  either 
local,  such  as  entropium,  ectropium,  trichiasis,  ophthal- 
mia tarsi,  chronic  ophthalmia,  or  the  like ;  or  consti- 
tutional, such  as  disposition  to  erysipelatous  and  catarrhal 
inflammations,  scrofula,  syphilis,  gout,  scurvj',  chronic 
diseases  of  the  skin,  habitual  ulcers  of  the  legs,  nervous 
complaints,  delirium  tremens,  diabetes,  and  albuminuria. 

In  regard  to-  local  complications  it  is  to  be  observed, 
that  there  are  certain  morbid  states  of  the  eye,  which, 
though  they  might  seriously  interfere  with  the  success  of 
an  operation  as  an  operation,  performed  in  one  way, 
would  be  little  or  no  impediment  to  the  success  of  an 
operation,  performed  in  another  way ;  thiis,  whilst  disso- 
lution of  the  vitreous  body  would  be  iacompatible  with 
the  success  of  the  operation  of  extraction,  it  would  offer 
little  or  no  impediment  to  the  success  of  displacement  or 
division. 

The  operation  as  an  operation  beiug  successful,  local 
complications  might  interfere  with  the  accomplishment 
of  its  ultimate  object  of  restoring  vision,  such  as  defective 
sensibility  of  the  retiua. 

Of  the  different  kinds  of  complications  of  cataract 
above  enumerated,  most  admit  of  cure,  or  of  such  pallia- 
tion as  is  calculated  to  remove  or  diminish  the  risk  of 
theii-  interfering  to  prevent  the  success  of  an  operation. 
Defective  sensibility,  or  total  insensibility  of  the  retina, 
however,  in  general  admits  of  no  cure,  and  is  therefore  of 
coui'se  a  complication  rendering  all  operative  iuterferenoe 
fruitless. 

The  diagnosis  of  the  various  complications  of  cataract 
above  referred  to,  is  either  quite  evident,  or  not  obscured 
by  the  presence  of  the  catai-act ;  but  it  is  different  m  the 
case  of  complication  of  cataract,  vrith  defective  sensibihtv 
of  the  retiua ;  for  without  a  careful  consideration  of  all 
the  cii'cumstances  of  the  case,  including  an  mquiry 
whether,  at  the  commencement,  the  loss  of  vision  was 
accompanied  by  any  sjmiptoms  of  posterior  internal  oph- 
thalmia (p.  231),  and  an  examination  of  the  eye,  with  the 
pupil  under  the  influence  of  belladonna,  the  defect  ot 
vision  mig  ht  be  attributed  solely  to  the  cataract,  espe- 
cially as  ready  perception  of  light  and  shade  still  remains. 
Exploration  of  the  state  of  the  sight  hy  phosphenM  (p.  li) 
should  not  be  neglected.    In  the  case  of  total  inscnsi- 
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liility  of  the  retina,  the  diagnosis  is  in  general  easy,  seeing 
tliat  cataract  never  produces  complete  blindness  (p.  341). 

Wheti  one  eye  only  is  affected  tuith  cataract,  and  the  vision 
I  fthe  other  good,  should  an  operation  he  performed  ? — Under 
~uch  cii'cmnstances,  the  practitioner  wlQ  not  tu-ge  re- 
l  Oiu'se  to  an  operation,  and  indeed  the  patient  is  not 
likely  to  desii-e  it ;  except,  as  is  sometimes  the  case  with 
young  persons,  generally  females,  when  the  cataract  is 
white  and  veiy  evident,  for  the  sake  of  getting  rid  of  the, 
ilefoitnity. 

When  in  one  eye  useful  vision  is  lost,  and  in  the  other, 
vision  has  hecome  dim  from  cataract,  should  an  operation 
he  performed  at  once  on  the  former,  or  should  an  operation  he 
ikferred  until  usefid  visioti  is  lost  in  the  latter  also  ? — It  is 
better  to  operate  at  once  on  the  blind  eye,  in  order  that 
.  sight  may  be  restored  in  it  by  the  time  the  other  becomes 
so  bhnd  as  to  require  an  operation. 

WJien  in  an  elderly  person  douhle  lenticidar  cataract  has 
hecome  so  far  developed  as  to  interfere  luith  useful  msion, 
when,  should  an  operation  he  had  recourse  to  ? — If  exti'action 
is  to  be  performed,  operate  as  soon  as  possible,  for  there  is 
more  chance  of  the  vitreous  bodj^  being  sound  than  at  a 
later  period ;  if,  on  the  contraiy,  division  or  displacement 
is  to  be  performed,  the  operation  may  be  deferred  until 
the  cataracts  be  more  developed. 

When  cataract  is  fully  formed  in  hoth  eyes,  may  hoth  he 
operated  on  at  the  same  time  t — As  a  general  rule,  it  is 
better  to  operate  on  one  only  at  a  time,  if  extraction ; 
but  on  both,  if  displacement  or  division,  be  the  operation 
to  be  performed. 

In  cases  of  fully -formed  congenital  cataract,  at  what  age 
•should  the  operation  he  performed  ? — It  ought  to  be  per- 
formed in  infancy ;  and,  if  possible,  before  teething  com 
mences  ;  if  not,  soon  after  teething  is  completed. 

The  older  surgeons  laid  great  weight  on  what  they 
called  ripe  and  unripe  cataracts — that  is,  cataracts  fit  foi 
operation,  and  cataracts  not  yet  fit. 

It  was  supposed  that  the  opacity  depended  on  the 
coagulation  of  a  fluid  ;  and  until  this  process  was  judged 
to  be  sufficiently  advanced  to  permit  of  the  concretion 
being  displaced  by  the  needle,  the  cataract  was  deemed 
amipe.  This  was  an  erroneous  notion  of  the  nature  of 
the  disease  ;  but  the  practice  recommended  was  in  some 
degree  founded  on  a  pathological  fact,  not  however  under- 
stood. 
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The  operation,  in  reference  to  wMcli  the  distinction 
of  ripe  and.  uniipe  was  made,  was  couching  or  depressing 
the  cataract.  Now,  in  the  cataract  of  old  people,  wheu 
the  opacity  of  the  lens  is  fully  foimed,  there  is,  at  the 
same  time,  softening  of  the  vitreous  humour,  and  the 
connections  and  bands  by  which  the  lens  is  held  ia  its 
place  are  so  loosened,  that  it  is  easy  with  the  cataract  ; 
needle  to  depress  the  lens,  by  teaiing  the  loosened  coa-  :-j 
nections  and  bands,  into  the  softened  vitreous  humoui-.  : 

In  an  early  stage  of  the  cataract,  the  connections  of 
the  lens  are  still  fii-m  and  the  vitreous  humour  rmsoftened, 
so  that  the  opaque  lens  does  not  admit  of  being  so  easily  . 
depressed,  and  if  forced  down  it  is  apt  again  to  rise. 
This  constitutes  um-ipeness  of  the  cataract. 

Eipeness  or  uni-ipeness  of  the  cataract  has  no  beai-ing  . 
on  the  operation  of  extraction,  unless  it  be  in  a  contrary 
sense  ;  for  when  the  cataract  is  veiy  ripe  for  couching,  : 
the  case  is  not  very  safe  for  esti-action  on  account  of  the 
softened  state  of  the  vitreous  humour;  whereas,  wheu 
the  cataract  is  as  yet  run-ipe  for  couching,  the  eye  is  in 
the  fittest  state  for  exti-action.    Hence  it  is  advisable,  if 
the  operation  of  extraction  is  to  be  perfoi-med,  to  operate 
as  soon  as  the  dimness  of  sight  is  such  as  to  call  for  . 
interference. 

Preparation  of  the  patient  for  lo^idergoing  an  operation  for 
cataract.— It  the  case  be  fi-ee  from  local  or  constitutional  u 
complications,  the  patient  requires  no  other  preparation 
than  a  few  days'  rest  of  mind  and  body,  some  attention 
to  diet,  and  to  the  state  of  the  bowels.  If,  on  the  con- 
trary, any  such  compUcations  exist,  he  ought,  before  the 
operation  is  imdertaken,  to  be  subjected  to  such  treat- 
ment as  is.  adapted  either  to  remove  them  altogether,  or 
to  paUiate  them  so.  far  as  to  remove  or  dmiimsh  the  nsk  ■ 
of  their  interfering  to  prevent  the  success  of  the  ope- 
ration. The  previous  habits  of  the  patient  as  to  diet, 
the  use  of  strong  d  links,  smoking,  &c.,  should  be  cai-etully 
considered. 

The  treatment  of  the  morbid  states  of  the  eye,  w, 
may  complicate  cataract,  is  discussed  under  their  proper 
heads.  In  regard  to  the  treatment  of  the  various  conr 
stitutional  compUcations,  it  would  be  out  of  place  liere  *? 
enter  into  detail.  It  is  proper,  however,  to  observe,  tJiat 
in  some  cases  the  abstraction  of  blood  may  be  necessary,  _ 
besides  restriction  of  diet,  oven  to  abstinence  from  aU- 
strong  di-ink,  and  animal  food  too,  though  m  these  respects 
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care  should  be  taken  not  to  interfere  violently  with 
■onfii-mecl  habits.  For  the  regulation  of  the  bowels, 
lepeated  pm-ges  may  be  required.  In  other  cases, 
strengthening  diet  and  tonic  and  even  stimulating  ti'eat- 
ment  may  be  called  for. 

It  need  scarcely  be  remarked,  that  if  the  patient  is 
subject  to  gout,  rheumatism,  or  erysipelas,  the  operation 
should  be  carefully  avoided,  when  there  is  reason  to  fear 
an  attack  is  impending.  Shortly  after  an  attack,  is  the 
occasion  which  should  be  chosen.  In  any  case,  the 
operation  is  not  to  be  undertaken  while  the  patient  has 
a  foul  tongue. 

On  the  morning  of  the  operation,  if  there  is  no  natural 
evacuation,  a  clyster  should  be  given  to  procui'e  one. 

The  only  special  preparation  of  the  eye  for  the  opera- 
tion is  the  dilatation  of  the  pupd,  by  means  of  the 
softened  exti'act  of  belladonna,  smeared  on  the  eyebrow 
and  eyelids,  two  or  three  hours  before,  or,  what  is  more 
convenient,  the  atropia  solution  dropped  into  the  eye. 

Seasons  of  the  year  best  adajAed  for  operations  for  cata- 
ract.— The  operations  for  cataract  may  be  performed 
duiing  mild  and  steady  weather  at  any  season.  Very 
cold  and  very  hot  weather  are  equally  ^mfavourable.  Cold 
east  winds  are  especially  so. 

Position  of  the  patient,  assistants,  and  operator. — The 
patient  may  either  sit  on  a  chair,  or  he  may  lie  extended 
on  a  sofa  or  table  with  a  pillow  under  his  head.  In  in- 
fants great  advantage  is  obtaiued  by  bringing  them  under 
the  influence  of  chloroform,*  otherwise  they  are  best 
secm'ed  by  wrapping  them  in  a  shawl,  to  confine  their 
arms  and  hands,  and  laying  them  on  their  backs  on  a 
table.  In  very  timid  adults  also,  chloroform  may  be 
occasionally  resorted  to,  at  least  in  operations  with  the 
needle,  the  vomiting  which  is  liable  to  supervene  being  an 
objection  of  gi-eat  weight  to  its  employment  in  extraction. 

When  the  patient  sits,  the  opei-ator  usually  stands, 
or,  if  he  sits,  it  is  on  a  high  chair,  whilst  an  assistant 
stands  behind  the  patient,  to  support  his  head,  and  to 
take  charge  of  the  upper  eyelid.  The  patient's  head 
should  be  held  with  the  face  looking  somewhat  u^jwai'ds ; 

*  Here  Dr.  Atlee,  the  American  editor  of  this  work,  remarks 
that  he  decidedly  prefers  sulphuric  ether  in  most  cases,  using, 
if  desirable,  sometimes,  a  small  proportion  of  chloroform  along 
with  it. 
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and  in  order  to  secure  it  in  this  position,  the  assistant 
supports  it  against  his  breast,  and  holds  the  chin  by  one 
hand,  whilst  the  other — the  right  if  the  right  eye,  the 
left  if  the  left  eye  is  the  subject  of  operation — rests  on  the 
forehead  ;  with  the  latter  hand  the  assistant  secures  tie 
upper  eyelid.  The  operator  takes  charge  of  the  lower 
eyelid,  and  for  this  puiT^)ose  he  uses  the  forefinger,  the 
middle  finger  being  applied  to  the  inner  comer,  ready  to 
prevent  the  rolling  inwards  of  the  eyeball,  the  ring  fi  Tiger 
is  bent  to  be  out  of  the  way,  the  little  finger  rests  on  the 
patient's  opposite  cheek ;  with  the  right  hand  the  ope- 
lator  holds  the  instrument,  if  it  is  the  left  eye  which  is 
to  be  operated  on,  and  vice  versa.  "^Tien  the  patient  has 
extended  on  a  sofa  or  table,  the  operator  stands  at  his 
head ;  in  which  case,  with  one  hand  resting  on  the  fore- 
head, he  secures  the  upper  eyelid,  whilst  with  the  other 
he  holds  the  instrument. 

If  the  operator  is  not  ambidexter,  he,  when  the  patient 
sits,  can  conveniently  operate  only  on  the  left  eye.  When 
the  patient  lies  extended  on  a  sofa  or  table,  the  operator 
stands  behind  the  head,  and  takes  charge  of  the  upper 
eyelid,  if  it  is  the  right  eye  which  is  to  be  operated  on. 
But  if  the  left,  then  he  must  stand  by  the  side  of  the 
patient ;  in  this  case,  the  assistant  stands  at  the  head, 
and  secm-es  the  upper  eyelid ;  the  operator  himself  de- 
pressing the  lower. 

In  operating  on  the  eye,  it  is  of  the  greatest  moment 
to  have  good  Hght.  A  window  dii'ected  to  the  north 
should,  if  possible,  be  chosen.  At  any  rate,  the  hght 
admitted  by  it  should  be  diffused  and  subdued  by  a 
muslin  gauze  blind.  If  there  be  more  than  one  window 
in  the  room,  the  others  should  have  the  curtains  di-awn 
over  them.  In  regard  to  the  position  of  the  patient  to 
the  light,  it  should  be  such  that  neither  the  operator's 
body  nor  his  hand  be  interposed  between  the  eye  and  the 
light  during  the  operation.  It  should  also  be  such,  that 
the  light  is  not  refiected  from  the  cornea,  so  as  to  disturb 
the  operator's  view. 

Opening  and  aecuringof  th  c  eyelids.  — The  patient,  assistant, 
and  operator  being  in  theii-  places,  the  next  business  is  to 
open  and  secui-e  the  eyelids.  The  proper  secm-ing  of  the 
upper  eyelid  is  a  most  important  point ;  it  is  effected  by 
applying  the  points  of  two  fingers,  the  fore  and  middle, 
or  the  middle  and  ring  finger,  according  to  cu-cunistances, 
against  the  broad  border  of  the  tai'sus,  the  eylashes  being 


OPERATIOTfS  FOR  CATARACT. 


361 


smoothly  extended  between  the  eyelids  and  the  surface  of 
the  fingers,  and  gently  raising  the  eyehd,  by  sliding  its 
firm  part  back  under  the  margin  of  the  orbit,  until  the 
iingers  come  to  press  against  that  margin.  d?he  upper 
eyelid  may  thus  be  completely  secm-ed  without  any  great 
force,  and  without  the  sKghtest  pressui-e  on  the  eyeball, 
without  the  eyeball  even  being  touched. 

The  lower  eyelid  is  secured  in  a  similar  maimer,  and 
still  more  easily,  with  the  forefinger,  whilst  the  middle 
linger  is  applied  over  the  caruncle.    Fig.  65. 


Fig.  65. 


It  is  seldom  necessary  to  employ  a  speculum  for  se- 
■■curing  the  upper  eyelid. 

When  the  eyelids  are  held  apart  unskilfully,  they  are 
3pt  to  become  everted,  while  folds  of  the  conjunctiva  are 
thrust  out  between  them  by  the  action  of  the  orbicularis 
muscle,  so  that  the  front  of  the  eyeball  is  almost  buried, 
md  the  operation  consequently  impeded. 

A  compress  of  charpie  is  laid  over  the  closed  lids  of  the 
3ye  not  operated  on,  and  secured  by  a  roller.    If,  how- 
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ever,  tlie  patient  lias  complete  command  over  liimself, 
the  eye  should  be  left  uncovered,  that  he  may  keep  his 
gaze  fixed  on  some  point,  and  thus  properly  dii'ect  and 
steady  the  eye  to  be  operated  on. 

As  some  uneasiness  attends  the  proper  securing  of  the 
eyelids,  the  patient  is  apt  to  flinch  at  it.  For  some  days 
before  the  operation,  therefore,  it  is  advisable  to  practise 
on  the  eye,  the  manoeuvres  of  opening  and  seeming  the 
eyelids  and  steadying  the  eyeball,  in  order  to  accustom 
the  patient  to  bear  these  manipulations  without  flinching, 
and  to  keep  the  cornea  du-ected  straight  foi-ward.  There 
is  always  at  fii'st  a  gi-eat  tendency  to  tui-n  the  cornea  up 
under  the  upper  ej^elid.  The  patient  is  at  the  same  time 
to  be  seated  as  it  is  proposed  he  should  be  at  the  time 
when  the  operation  is  actually  perfoi-med. 

The  patient  having  by  this  important  preparation  ac- 
quii-ed  command  over  the  movements  of  the  eye,  the 
operation  may  be  proceeded  with.  When  we  cannot  cal- 
culate on  the  patient  being  sufaciently  steady,  the  con- 
junctiva, a  little  below  the  cornea,  may  be  grasped  in  a 
large  fold  with  a  forceps,  and  the  eyeball  thereby  pre- 
vented from  rolling  upwards  and  inwards.  Fig.  72, 
p.  368. 
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Extraction  may  be  efifected  through  an  incision,  either 
in  the  cornea  or  in  the  sclerotica.  Extraction  through  an 
incision  in  the  cornea,  is  the  operation  commonly  prac- 
tised; extraction  thimigh  a  sclerotic  incision  not  havmg 
been  found  so  successful.  Siliquose  catai-act  and  slu-eds 
of  opaque  capsule  ai-e,  however,  sometunes  successtully 
extracted  thi'ough  a  small  opening  in  the  sclerotica. 

1st.— Extraction  of  the  hard  or  coinmon  lenticular  catnrad 
of  old  persons  through  a  semi-circular  Jlajp-incision  oj  the 
cornea. 

In  the  common  hard  lenticular  cataract  of  old  persons, 
the  operation  it  is  most  advisable  to  perform,  when  cir- 
cumstances admit  of  it,  is  extraction  thi-ough  a  semi-ciTr 
cular  flap-incision  of  the  cornea.  ,       ,  i. 

The  operation  is  a  nice  and  difficult,  though  not  very 
painfid,  one,  and  for  its  success  an  otherwise  healthy  con- 
dition of  the  eye  is  of  great  importance. 
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Conditions  necessary  for,  or  at  least  favourable  to  the  suC' 
cessful  performance  of  the  operation. — 1.  Steadiness  on  the 
part  of  the  patient  dmiug  the  operation  diminishes  to  the 
tiiu'geon  the  difficulties  attending  its  perfonnance,  whilst 
after  the  operation,  it  is  calculated  to  promote  the  heaHng 
process,  and  to  ward  off  the  occui-rence  of  such  accidents 
as  are  liable  to  interfere  with  that  process,  and  so  mar- 
success.  2.  Wide  palpebral  fissui-e,  so  that  the  eyehds 
may  be  sufficiently  separated  to  permit  the  due  exposure 
of  the  whole  fi'ont  of  the  eyeball.  3.  The  eyeball  nei- 
ther much  sunk  nor  very  prominent :  in  the  one  case 
the  section  of  the  cornea  cannot  be  well  made ;  in  the 
other,  the  heaUng  of  the  wound  does  not  proceed  so 
favoui-ably.  4.  The  cornea,  healthy  in  structure  (an 
arcus  senilis,  p.  23,  is  no  impediment),  and  of  due  size 
and  prominence.  5.  The  iris,  fi-ee  fi'om  synechia,  and 
not  incliaed  towards  the  cornea,  so  that  the  anterior 
chamber  may  be  of  good  depth.  6.  The  pupil  natiu-al, 
freely  contracting  and  dilatuig  according  to  the  degree 
of  hght. 

Conditions  unfavourahle  to,  or  ivholly  forhidding,  the  pen-- 
formance  of  the  operation. — Unsteadiness  on  the  part  of  the 
patient ;  disease  of  the  heart ;  chronic  cough  ;  difficulty  of 
breathing;  very  over-hanging  superior  orbital  margin 
and  eyebrows ;  narrow  palpebral  fissure ;  very  sunk  or 
very  prominent  eyebaU ;  the  cornea  unhealthy  in  strac- 
tm-e,  small  and  flat;  the  anterior  chamber  consequently 
small ;  sjmechia ;  small  pupil,  and  not  widely  dilatable, 
even  by  belladonna ;  or,  and  above  all,  a  dissolved  state  of 
the  vitreous  body  and  its  connections. 

When  a  dissolved  state  of  the  vitreous  body  exists,  as  it 
often  does  in  old  persons,  the  section  of  the  cornea  is,  per- 
haps, no  sooner  made  than  the  cataract,  along  with  a 
greater  or  less  quantity  of  the  viti-eous  humour,  bui'sts 
out  from  the  eye ;  or,  the  cataract  sinking  down  behind 
the  iris,  a  large  quantity  of  vitreous  humour  alone  bursts 
out.  If  the  softening  be  great,  the  vitreous  body  will 
be  evacuated  wholly  or  in  large  quantity,  and  the  eye- 
ball may  thus  be  destroyed,  notwithstancUng  the  utmost 
dexterity,  delicacy,  coolness,  and  circumspection  on  the 
part  of  the  operator.  But  how  is  the  existence  of  this 
Htate  of  the  vitreous  body  ascertained  before  operation  ? 
(See  p.  282.) 

If  during  the  operation  of  extraction  on  one  eye,  any 
indications  of  softening  of  the  vitreous  body  should '  be 
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observed,  this  ought  to  be  a  warning  against  proceeding 
at  once  to  operate  on  the  other;  because,  duiing  the 
second  operation,  the  muscles  of  the  eyes  and  eyelids 
are  "apt  to  be  iavoluntarily  contracted,  and  the  Titreoue 
humour  of  the  eye  already  opei'ated  on  squeezed  out. 

It  is  to  be  observed,  that  in  the  eye  in  which  the  cataract 
has  more  lately  foi-med,  the  vitreous  body  is  less  likely  to 
be  softened  than  in  the  other  ;  so  that,  supposing  it  to  be 
determined  to  operate  by  extraction  on  both  eyes  at  the 
same  time,  it  would  be  advisable  to  operate  first  on  that 
in  which  the  cataract  has  more  recently  foimed. 

Prognosis. — When  the  case  is  one  of  common  hard  lenti- 
cular cataract,  and  when  the  other  conditions  are  favour- 
able, the  prognosis  is  good.  Eecovery  of  the  eye,  from 
the  effects  of  the  operation,  ordinaiily  takes  place  in  less 
than  three  weeks  ;  but  not  unfi-equently,  some  degi-ee  of 
external,  or  even  anterior  internal  inflammation  occurs, 
so  that  recovery  is  retarded.  In  general,  convalescence 
should  not  be  calculated  on  sooner  than  from  four-  to  six 
weeks  ;  in  some  cases  dangerous  and  destructive  inflam- 
mation occurs,  although  the  case  appeared  to  be  in  all 
respects  a  proper  one  for  operation,  and  the  operation  well 
and  successfully  performed. 

The  operation  having  succeeded  as  an  operation,  more 
perfect  vision  is  in  general  obtained  after  extraction  than 
after  any  other  mode  of  operating. 

Instruments  and  dressings. 

A  Beer's  knife,  for  making  the  section  of  the  cornea. 
(Fig.  69,  p.  366.) 

A  set  of  two  pairs  of  Daviel's  scissors  (Figs.  /8,  ,9,  pp. 
375,  376"!,  for  enlarging  the  corneal  incision,  if  necessaiy, 
or  the  probe-pointed  knives  more  commonly  used  for  the 
purpose.    (Figs.  73,  77,  pp.  372,  374.]  .  ^  »  , 

A  sickle-pointed  needle,  or  simple  bent  pomt,  for  lace- 
rating the  capsule.    (Fig.  91 ,  p.  398,  or  SO,__p.  3  r  7.) 

Daviel's  cui-ette  or  spoon.    (Fig.  81,  p.  377.) 

A  fine  hook  (Fig.  82,  p.  379),  or  slender-bladed  forceps 
(Fig.  36,  p.  152),  for  extracting  or  assisting  out  the  lens, 
in  case  of  its  sinking  in  the  vitreous  humoui-. 

Strips  of  skin  isinglass  plaister,  about  an  eighth  ot  aa 

•  The  Bliarpness  of  the  point  of  the  knife  is  tested  by  making  it 
pierce  very  thin  leather  put  on  the  stretch.  If  the  knife  pierces 
without  force,  and  witbout  making  any  noise,  the  point  is  good. 
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inch  broad,  and  long  enough  to  extend  fi-om  the  eyebi-ow 
to  the  cheek,  over  the  eyelids. 
Some  small  pieces  of  lint. 

The  operation  of  extracting  a  lenticular  cataract, 
through  an  incision  in  the  cornea,  may  be  viewed  as  com- 
prehending two  principal  parts,  viz.,  Ist,  the  section  of  the 
cornea;  and  2nd,  the  laceration  of  the  capsule,  and  extraction 
of  the  lens. 

^Section  of  the  cornea. — This  is  usually  considered  the 
nicest,  if  not  the  most  difScult  part  of  the  operation.  It 
is  made  concentric  with  the  margin  of  the  cornea,  and,  in 
order  to  be  of  sufficient  size  for  the  escape  of  the  lens, 
about  one-thii-tieth  of  an  inch  fi-om  the  sclerotica,  and  to 
an  extent  corresponding  to  about  half  the  circumference 
of  the  cornea.  This  section  may  be  made  in  the  lower 
half  of  the  cornea  (Fig.  66),  or  the  upper  half  (Fig.  67), 
or  the  outer  and  lower  half  (Fig.  68),  thus  :— 


Fig.  66.  Fig.  67.  Fiq.  68. 


_  The  instrument  usually  employed  for  making  the  sec- 
tion of  the  cornea  is  Beer's  cataract  knife,  which  is  repre- 
sented in  Fig.  69,  p.  366. 

The  back  of  the  blade  a  is  straight  with  the  handle, 
the  cutting  edge  b  obUque,  and  fonning  with  the  back 
at  the  point  c  an  angle  of  about  18°  or  19°.  For  about 
one-tenth  of  an  inch  from  the  point  the  back  is  cutting, 
as  well  as  the  edge.  ' 

The  back  of  the  blade  generally,  though  blunt, 
should  be  thin,  but  in  a  line  between  the  back  and 
edge,  extending  fi'om  point  to  heel,  the  blade  is  thick, 
the  thickness  increasing  gradually  fi-om  point  to  heel  on 
the  one  hand,  and  fi-om  the  edge  and  back  respectively 
on  the  other.  The  line  in  the  dii-ection  of  which  the 
thickness  is  greatest,  is  intlicated  by  d.  Tliis  conlbrma- 
tion  imparts  the  necessary  rigidity  to  the  blade,  and  is 
lartiier  of  use,  during  the  performance  of  the  operation, 
in.  filUng  up  the  incision  as  it  is  ma<le,  and  thus  prevent- 
ing the  prematui'e  escape  of  the  aqueous  huinoui',  until 
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section  of  the  cornea  is  nearly  completed,  wliicli  is 
a  very  important  condition  for  its  suc- 
cessful perfoi-mance. 

It  may  be  remarked,  tliat  the  great 
breadth  of  the  blade  towards  the  heel  is 
quite  unnecessary  for  the  completion  of 
the  section  of  the  cornea,  as  may  be  seen 
in  Fig.  70,  and  is  sometimes  positively 
inconvenient  during  the  operation,  by 
coming  into  contact  with  the  edge  of  the 
eyelid.  AU  the  part,  therefore,  com- 
prised between  e  and  /,  Fig.  69,  might  be 
advantageously  cut  away  as  far  as  the 
dotted  line. 

The  handle  of  the  knife  should  be 
broad,  as  much  as  one-fifth  or  one-fourth 
of  an  inch  broad,  and  flat,  the  flat  sides 
to  con-espond  to  the  flat  surfaces  of  the 
blade. 

The  mode  in  which  the  section  of  the 
cornea  is  made  with  the  knife,  which 
has  now  been  described,  is  to  pierce 
through  the  cornea  on  the  temporal  side 
into  the  anterior  chamber,  which  consti- 
tutes the  act  of  punchiration ;  then  to 
push  the  point  of  the  knife,  the  flat 
surfaces  of  the  blade  being  to  and 
from  the  operator,  thi-ough  the  anterior 
chamber,  across  to  the  nasal  side  of  the 
cornea,  where  the  point  of  the  knife  is 
again  made  to  pierce  thi-ough  the  com^ 
from  the  anterior  chamber,  an  act  called 
counter-pundurntm).  By  now  continu- 
ing to  push  the  knife  onwards,  it,  by 
its  increasing  breadth,  cuts  Uself  out  m 
the  dii-ection  of  the  dotted  line  (fig.  (0, 
p.  367),  and  so  the  section  of  the  comea 
is  completed.  The  section  of  the  cornea 
thus  comprehends  thi-ee  acts,  viz., 
turation,  counter-puncUiration ,  and  ctitUng 

out.  ^  .  .. 

Method  of  holding  the  cataract  A-dj/o.— 
The  handlo  is  to  be  held  not  exactly  m 
FiQ.  69.         the  middle,  but  rather  nearer  the  blade; 

its  flat  surfaces  between  the  pomts  ot  tue 
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fore  and  middle  fingers  on  the  one  side,  and  the  poiat 
of  the  thumb  on  the  other,  and  the  general  direction 


Fia.  70. 


of  the  handle  somewhat  at  right  angles  to  the  thumb 
(Kg.  71). 


Fio.  71. 


bv'^/nn-'^''?.-^''  «f  ^^"^  ^^if^'  1^'oad  and  flat,  and 

to  rXwi-  .''li^^fi'^^"^''"     V^'^'^"'^^''^^'  ^*  liable 
rou  betwixt  the  fingers,  and  the  little  finger  resting  on 
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the  patient's  cheek,  all  the  manoeuvi-es  after  puncturation 
can  be  so  executed  that  the  sui-faces  of  the  bkde  shall  be 
kept  unerringly  parallel  to  the  smface  of  the  iris  and  the 
base  of  the  cornea,  dm-ing  the  passage  of  its  point 
thi-ough  the  anterior  chamber :  consequently  its  edge  vrill  1 
have  no  tendency  either  to  cut  abruptly  out  fi'om  the 
cornea,  or,  on  the  contraiy,  to  be  so  inclined  as  to  come 
upon  the  sclerotica,  and  cut  out  there. 

Preparatory  to  the  operation,  the  pupil  should  be 
dilated  by  atropia  (p.  359).    The  principal  advantage  of ! 
this  is,  that  the  section  of  the  cornea  is  facilitated  by  the 
depth  of  the  anterior  chamber  being  increased  m  con- 


FiG.  72. 


sequence  of  the  reti-action  of  the  r"Pill«'^^/"^i%.''f, 
the  iris  from  contact  vdth  the  prominent  centre  of  them 
lens,  by  which  it  was  somewhat  pushed  forward.   AS  • 
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-oon  as  the  aqueous  humoui-  is  evacuated,  tlie  pupil 
,  contracts. 

Should  there  be  reason  to  fear  that  the  patient  will  not 
be  able  to  keep  his  eye  steady,  it  ought  to  be  held  di-awn 
down  with  a  forceps  grasping  a  fold  of  the  conjunctiva 
and  subconjunctival  cellulax  tissue  at  some  distance  from 
the  lower  margin  of  the  cornea,  as  represented  in  the 
annexed  diagi'am,  from  Mr.  France.  The  forceps,  it  wlU 
be  seen,  while  maintaining  the  globe  in  position,  keejjs 
the  lower  lid  depressed. 

Fig.  72  illustrates  the  operation  at  the  moment  when 
tiie  forceps,  having  fulfilled  its  purpose,  should  be  with- 
drawn. 

The  position  of  the  patient,  assistant,  and  sui-geon, 
being  arranged  as  above  recommended  (p.  359,  et  seq.), 
the  operation  is  proceeded  with  as  follows : — 

Section  of  the  cornea  doiumuards. — Pimcturation. — The 
surgeon,  holding  the  cataract  knife  in  the  manner  above 
described,  and  with  its  back  upward  and  horizontal,  rests 
the  hand  by  means  of  the  little  finger  on  the  patient's 
cheek,  in  such  a  way,  that  the  blade  of  the  knife  may  be 
by  its  corresponding  flat  surface  close  in  fi'ont  of  the 
cornea,  and  with  its  point  as  far  advanced  towards  the 
nose  as  it  must  be,  not  only  when  counter-jDuncturation  is 
effected,  but  when  the  knife  has  almost  cut  itself  out. 

Things  being  thus  disposed,  the  sui-geon,  after  touch- 
ing the  cornea  with  the  flat  siu-face  of  the  blade  of  the 
knife  to  see  whether  or  not  the  eye  is  disposed  to  start, 
and  warning  the  patient  not  to  hold  his  breath  when  the 
knife  pierces,  prepares  for  puncturation,  by  turning  back 
the  hand  and  retracting  the  fingers,  holding  the  knife  so 
that  the  point  of  the  instrument  may  be  brought  oppo- 
site, and  somewhat  pei-pendicular  to,  the  point  of  the 
comea  where  punctm-ation  is  to  be  made,  viz.,  about  one- 
thirtieth  of  an  inch  fr'om  the  temporal  margin,  and  as 
much  above  the  ti-ansverse  diameter. 

Watching  his  time,  then,  when  the  eye  is  directed 
steadily  forward,  and  a  little  outwards,  the  siu^geon,  by  a 
juick  but  assured  movement,  enters  the  knife  at  first 
iomewhat  perpendicularly  to  the  sui-face  of  the  comea, 
3ut  just  as  it  is  about  to  penetrate,  and  thus  gain  the 
interior  chamber,  the  handle  of  the  knife  is  to  be  inclined 
oackwards,  by  bringing  the  hand  into  its  foi-mer  position, 
50  that  the  surfaces  of  the  blade  may  become  parallel  to 
she  iris  and  base  of  the  cornea.    At  the  same  time  that 
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this  manoDUYi-e  is  executed,  the  handle  of  the  knife  is  to 
be  incUned  a  Httle  downwards,  so  that  the  point  may  be 
directed  a  little  upwards,  as  if  to  make  counter-punctu- 
ration  at  a  point  higher  than  is  reaUy  mtended,  other- 
wise in  consequence  of  the  depression  which  the  pomt 
of  the  knife  necessarUy  expeiiences  m  its  progress  to- 
wards the  opposite  side  of  the  cornea,  counter- punctu- 
ration  would  faH  too  low,  and  the  section  of  the  cornea 
would  consequently  be  too  small.  •,  w    v  • 

The  perpendicular  dii-ection  recommended  to  be  given 
to  the  point  of  the  knife,  in  commencing  puncturation  ^ 
to  obYiate  the  risk  of  the  point  of  the  knife  bemg  thrust 
obliquely  into  the  substance  of  the  cornea  instead  of 
penetrating  dii-ectly  thi-ough  it  into  the  antenor  chamber 
That  tlie  knife  has  been  thi-nst  mto  the  substance  of  the 
cornea,  and  not  penetrated  into  the  anterior  chamber, 
is  read^y  perceived  by  the  dull-looking  way  m  which  the 
Saife  shines  thi'ough,  in  companson  to  what  it  does  when 
K  faiiiy  in  the  anterior  chamber ;  and  also  by  the  con- 
tinuance of  resistance  to  the  onwaixl  progress  of  the  kmfe 
AU  this  can  be  readily  illusti-ated  by  practising  on  the 

"^pllq^7tL%e  across  the  anterior  chamler  and 
cotrrT-S«n*:o«.-lHimediately  on  punctui-afaon  being  . 
Sed  the  knife  is,  without  any  pause,  pushed  steady 
and  quickly  on  thi-ough  the  anterior  chamber  to  the 
™slte  side  of  the  cornea,  and  counter-punctui-ation 
Se  The  point  of  the  cornea  where  this  should  take 
nlace"is  one-thirtieth  of  an  inch  fi-om  its  nasal  margm 
Snd  corresponding  to,  or  a  little  above,  .the  transvei^e 
toto.  and  ou|ht  to  be  steadily  kept  in  sight  by  the 

rttSi  oMi.-Neither  between  puncturation  and  coun- 
ter nunXation,  nor  between  counter-punctiu-ation  and 
he  Ct  sSge  of 'cutting-out,  sWd  there  be^any  1-- 
Tn  nusHng  the  knife  on  m  order  to  cut  out,  its  eage 
musTnot  be  pressed  down  against  the.  substance  of  h 
must  li"";  -^V,  f.  •  „„ttin"-  but,  by  lowei-mg  somewhat  the 
rX^'Jif  itck  oJ  th^e^^^^^^^^  rather  be  kept 

nrefed  ^p  agaSst  the  upper  angle  of  the  wound  o 

humoui'. 
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Wlien  the  knife  has  almost  cut  itself  out,  and  there 
is  no  longer  any  danger  of  the  iiis  falling  in  the  way 
of  its  edge,  a  j^ause  is  to  be  made.  The  surgeon,  hav- 
ing now  complete  command  over  the  eyeball,  makes  it 
tm-n  rather  outwards  if,  in  completing  the  section  of 
the  cornea,  the  point  of  the  knife  threatens  to  come 
upon,  and  be  stopped  by,  the  parts  at  the  inner  canthus. 
After  this,  the  tag  of  the  cornea  which  remains  is  to 
be  slowly  and  cautiously  cut  by  a  sawing  motion.  The 
upper  eyelid  is  at  the  same  time  to  be  let  go,  and  as 
soon  as  the  tag  is  cut  and  the  knife  withdi-awn,  the 
lower  eyehd  is  to  be  allowed  to  rise,  care  being  taken 
that  its  border  does  not  interfere  with  the  corneal  in- 
cision. 

Whilst  the  cutting  out  is  thus  being  accomplished, 
the  patient  is  to  be  cautioned  not  to  hold  his  breath,  or 
make  any  effort  to  squeeze  the  eyelids  together,  for  at 
this  moment  the  lens,  with  a  portion  of  the  vitreous 
body,  if  the  latter  is  at  aU  ma  dissolved  state,  is  apt  to 
bui-st  out.  Por  fear  of  this  it  has  been  advised  to  leave 
the  tag  of  cornea  uncut,  allow  the  eyelids  to  close,  and 
cut  the  tag  only  after  laceration  of  the  capsule  has  been 
otfected ;  but  this  is  a  proceeding  not  at  aU  to  be  recom- 
mended, for  vitreous  humour  may  escape  though  the  lens 
IS  retamed.  And  when  the  tag  is  cut,  the  lens  may  not 
)e  so  easily  removed  without  further  loss  of  vitreous 
humour. 

If,  m  cutting  out,  the  ii-is  should  faU  against  the  edge 
"t  the  knife,  in  consequence  of  premature  escape  of  aque- 
ous humoui-,  the  sui-geon  should  pause,  and  whilst  pull- 
mg  the  eye  forwards  with  the  whole  knife,  apply  the  point 
<>t  the  middle  finger  against  the  cornea,  and  try  by  gentle 
pressure  to  disengage  the  ii-is  from  the  edge  of  the  knife, 
iLud  to  keep  it  so  rmtil  the  section  is  nearly  completed! 
tt  this  does  not  succeed,  and  if  much  of  the  iris  lies  be- 
lore  the  edge  of  the  knife,  this  instrument  may  be  with- 
drawn, and  the  section  completed  as  well  as  possible  with 
the  probe-pomted  knife,  or  Daviel's  scissors.  But  if  a 
«aall  part  merely  of  the  iiis  lies  before  its  edge,  the  knife 
night  to  be  pushed  on,  even  although  the  piece  of  the 
ma  be  cut  off.  If  in  this  excision  of  a  piece  of  the  iiis 
rue  pupillary  margin  is  not  included,  and  an  opeuiu"-  is 
"fade,  this  and  the  pupil  shoidd  be  thi'own  into  one'' by 
'iividmg  the  isthmus  with  Maunoir's  scissors  before  ex- 
u  uctmg  the  lens.   Excision  of  a  bit  of  the  iris  is  of  no 
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consequence.    Nay,  it  appears  to  be  ad- 
vantageous rather  than  othei-wise. 

Section  of  the  cornea  upwards. — This  has 
of  late  years  been  the  method  prefeiTed. 
The  procedui-e  differs  from  that  above  de- 
scribed only  in  the  circumstances,  that 
the  edge  of  the  knife  is  directed  upwards 
—the  back,  which  is  directed  downwards, 
as  in  the  former  case,  being  horizontal— 
and  that  the  points  of  punctui-ation  and 
counter-puncturation  should  be  Movj  in- 
stead of  above,  the  transverse  diameter  of 
the  cornea.    In  this  case  also  greater  care 
is  required  at  the  time  of  completing  the 
section  of  the  comea,  in  withdrawing  the 
knife,  and  allowing  the  upper  eyehd  to 
fall  down,  for  in  consequence  of  the  ten- 
dency of  the  eyebaU  to  roU  up  suddenly, 
the  flap  of  the  comea  is  apt  to  be  caught  : 
either  by  the  knife  or  by  the  edge  of  the  i 
upper  eyehd,  and  to  be  folded  down. 

Section  of  the  cornea  in  its  outer  and  loxver 
jialf  —  This  was  the  section  generally  , 
adopted  by  the  fii-st  Wenzel  (who  used  II 
a  double-edged  knife  for  the  purpose),  and 
was  again  pretty  extensively  practised 
by  the  late  Professor  Eosas,  of  Vienna 
(who  used  a  Beer's  knife,  with  a  shai-p- 
cutting  back),  and  the  late  Mi-.  TyiTeU, 
who  used  the  common  Beer's  knife.  To 
effect  the  section,  punctui-ation  is  made  • 
on  the  temporal  side,  45°  above  the  ho- 
rizontal diameter  of  the  cornea,  and 
counter-punctui-ation  below  the  honzon- 
tal  diameter  on  the  nasal  side ;  so  that 
of  the  semicu'cular  incision,  one-fourth  is 
above,  and  three-foui-Uis  below,  the  hori- 
zontal diameter. 

Completion  of  the  section  of  the  cornea.— 
If,  inconsequence  of  the  iris  havuigfaUen 
against  the  edge  of  the  knife,  it  has  been 
necessaiy  to  withdi-aw  tlus  insti-umcnt, 
the  section  of  the  cornea  is  best  com- 
pleted with  the  probe-pomted  convex- 
edged  knife  (Fig.  73).    It  is  to  be  en- 
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rered  into  the  anterior  chamber  by  the  wound  of  punc- 
tui-ation,  and  its  blunt  point  run  close  along  the  posterior 
t^iu'face  of  the  cornea  until  it  passes  out  by  the  wound  of 
oounter-punctoration.  (Pig.  74.)  The  convex  edge  of  the 


Fie.  74. 

Imife  approaching  so  near  the  part  of  the  cornea  to  be  cut 
does  not  leave  room  for  the  u-is  to  fall  against  it,  while  by 
a  sawing  motion  the  section  is  completed. 

The  iacision  made  ia  this  manner  by  a  knife  heals  better 
than  one  made  by  scissors.  If,  however,  the  sui-geon  finds 
he  can  effect  his  purpose  more  easily  by  means  of  Daviel's 
•II-  even  the  common  curved  scissors,  the  disadvantage  at- 

uding  a  division  made  by  them  is,  on  the  whole,  not  so 
.;reat  as  to  deter  from  their  employment.  Daviel's  scissors, 
and  the  mode  of  usiag  them  in  enlarging  the  section  of 
the  cornea  when  too  small,  are  described  below. 

Enlargement  of  section  of  the  cornea  lohen  too  small. — 
The  section  of  the  cornea  may  prove  too  small,  either  in 
consequence  of  the  incision  being  too  much  within  the 
margin  of  the  cornea,  thus  (Fig.  75) — 


Fig.  75. 
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not  extending  to  the  half  of  the  circumference,  as 
pig.  76.  The  fii'st  mentioned  defective  section  can 
Iscarcely  be  remedied,  the  second  may  be  so  very  readily. 
I  ior  enlarging  the  section  of  the  cornea  when  too  small, 
pither  a  probe-pointed  concavely-curved  edged  knife  such 
lis  IS  represented  in  Fig.  77,  p.  374,  or  a  pair-  of  clirved 
|30i88ors  may  be  employed  (pp.  375,  376). 


■ 
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When  the  knife  is  used,  it  is  held  as  the  ■ 
cataract  knife,  and  is  introduced  through  the  ; 
incision  of  the  cornea  flatways,  its  round  1 
and  blimt  point  gliding  against  the  posterior  r 
smface  of  the  cornea,  contact  with  the  uiB  • 
being  avoided  as  much  as  possible,  and  its  ? 
edge  dii'ected  against  the  angle  where  the  in-  - 
cision  is  to  be  enlarged.  By  ■withdi-amng  the 
knife  a  little,  the  cornea  is  cut ;  the  knife ; 
being  again  pushed  in,  it  is  again  a  Httle  r 
withdrawn,  and  an  additional  cut  made,  and  i 
so  on,  cutting  only  on  -ndthdrawing  the  knife, 
until  the  wound  is  sufficiently  enlarged,  and 
that  as  much  as  possible  in  a  line  concentric 
with  the  margin  of  the  cornea. 

When  scissors  are  hadrecom-seto,  Daviel's 
are  those  recommended,  though  a  pair  of 
simple  blunt-pointed  curved  scissors  will  an- 
swer the  pui-pose.    Daviel's  scissors  have  a, 
double  ciu-ve,  to  adapt  them  to  make  as  di- 
rect a  snip  of  the  cornea  as  possible.  Two 
pairs  bent  in  opposite  ways  are  consequently 
requii-ed.    One  pair  to  enlarge  the  incision, 
supposing  the  section  downwards,  on  the? 
temporal  side  of  the  right  eye,  and  on  the  ? 
nasal  side  of  the  left ;  or  supposing  the  sec-  - 
tion  upwards,  to  enlarge  the  incision  on  the  e 
temporal  side  of  the  left  eye,  and  on  theft 
nasal  side  of  the  right.   Another  pair  to  meet  i; 
the  opposite  circumstances.    (Figui-es  78  and  i( 
79,  pp.  375,  376.)  .  ' 

The  way  in  which  the  scissors  are  to  oe  b 
held  is  this  :— The  thumb  in  one  ring,  the  e 
ring-finger  in  the  other,  the  point  of  the « 
fore  finger  on  the  joint,  the  middle  finger  on  i 
the  branch  in  the  ring  of  which  the  ring-  - 
finger  is.  The  thiimb  and  ring-finger  mayr 
be  inserted  into  the  rings  either  from  theo 
convex  or  concave  siu'foce  of  the  scissors,  ac-  - 
cording  to  circumstances  :  but  the  convexity  ^ 
of  the  instrument  ought  of  coui-se  always  to . 
be  towards  the  eye. 

Supposing  the  eve  operated  on  to  be  tne 
loft,  that  the  section  of  the  coniea  is  doxm- 
wards,  and  that  it  is  on  the  temporal  side, 
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tiie  incision  is  to  be 
enlarged,  the  pair  of 
scissors  to  be  used  is 
that  which,  when  held 
as  above  described,  will 
present  the  concavity 
of  its  lateral  cm-ve 
towards  the  centi'e  of 
the  cornea.  The  blades 
then  being  sufficiently 
open,  the  point  of  the 
one  next  the  centre  of 
the  cornea  is  to  be  in- 
troduced flatways  be- 
hind the  flap  of  the 
cornea,  and  carefully 
sHd  up  between  the 
cornea  and  iris  to  op- 
posite that  part  of  the 
circumference  of  the 
cornea  which  is  to  be 
cut. 

There  are  now  two 
precautions  to  be  ob- 
served : — 

1st.  In  order  to  avoid 
haggling,  the  edges  of 
the  scissors  should  be 
directed,  as  much  as 
(possible,  at  right  an- 
gles to  the  part  to  be 
cut,  which  is  done  by 
ituming  the  scissors  a 
little  on  their  axis  to- 
wards the  nose, 

2nd.  In  order  that 
fthe  cut  may  be  made 
as  large  as  is  desii-ed 
at_  one  stroke,  their 
points  should  extend 
somewhat  beyond  the 
point  in  the  cornea  to 
■which  it  is  wished  to 
enlarge  the  incision,be- 
cause  during  the  stroke 
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the  mstrament  neces-  - 
sarily  slips  somewhat 
back. 

Genei'al  observations  t 
011  the  precautions  to  he  < 
observed  in  making  the  f 

section  of  the  cornea.  

Accordmg  to  the  di-  - 
rection  in  which  the . 
edge  of  the  knife  is  in-  - 
clined,  when  it  pierces  r 
the  cornea,  and  is  pass-  - 
ing  across  the  anterior  r 
chamber,  so  must  that 
of  the  section  be.  If  the 
knife  is  properly  held 
and  entered,  all  that  the 
sui-geon  has  to  do  in  car- 
rying it  across  the  ante- 
rior chamber,is  to  watch 
the  point  of  counter- 
puncturation,  so  that 
that  may  be  made  at 
the  proper  place  ;  this 
being  effected,  all  that 
is  now  requii-ed  is  to 
push  the  knife  steadily 
on  in  the  manner  above 
described,  and  it  ine- 
yitably  goes  right.  But 
if  it  has  been  ill  entered 
at  first,  though  the  de- 
viation of  its  surfaces 
fiom  pai-aUelism  witJi 
the  sui-face  of  the  his 
and  base  of  the  cornea 
may  have  been  very 
slight,  the  deviation  of 
the  edge  from  the  right 
dii'ection  of  com-se  m- 
creases  with  the  pro- 
gi'essive  movement  of 
the  knife,  and  then  if 
attempts  are  made  to 
bring  the  knife  again. 
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f  into  a  proper  dii'ection,  they  cause  tlie  opening  in  tie  cornea 
ali'eady  made  to  gape,  and  thus  the  aqueous  humour  is 
allowed  to  escape,  so  that  the  ii'is  falls  against  the  edge 
of  the  knife. 

If  the  faulty  direction  of  the  edge  of  the  knife  is  such 
that  it  will  cut  out  too  soon,  so  that  the  section  will  tui-n 
out  too  small,  the  operator  should  nevertheless  proceed, 
and  enlarge  the  incision  afterwards.  If,  on  the  contrary, 
the  direction  of  the  edge  of  the  knife  is  too  much  inclined 
towards  the  sclerotica,  so  that  if  the  knife  were  pushed 
on  it  would  cut  both  it  and  the  conjunctiva,  it  should  be 
withcbawn  in  time,  and  the  section  of  the  cornea  com- 
pleted with  the  probe-pointed  knife  or  Daviel's  scissors. 

Laceration  of  the  capsule,  and  extraction  of  the  lens,  when 
the  downward  section  has  heen  made. — ^Different  shaped  in- 


Fio.  80.  Fig.  81. 


s^mnents  are  in  use  for  lacerating  the  capsule ;  sickle- 
haped  (Fig.  91,  p.  398),  or  straight^broad  pointed  cataract 
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needles,  but  the  simplest  insti-ument  is  one  like  a  common 
sewing  needle,  bent  at  the  point  (Fig.  80,  p.  377).  The  in-  - 
strument,  of  whatever  foi-m  it  may  be,  is  commonly  fixed  ' 
on  the  same  handle  with  the  curette  (Fig.  81,  p.  377),  which  i 
is  employed  for  assisting  in  the  extraction  of  the  lens. 

The  assistant  having  gently  raised  the  upper  eyelid,  . 
without  making  the  slightest  pressure  on  the  eyeball,  and  i 
the  patient  being  directed  to  turn  the  eye  a  little  upwards,  , 
the  sui'geon  with  one  hand  depresses  the  lower  eyelid,  and  i 
with  the  other  slips  the  bent  needle  with  the  convexity  of : 
its  curve  first  behind  the  flap  of  the  cornea,  until  opposite  : 
the  pupil,  and  then  up  as  far  as  he  can  behind  the  uis.  . 
This  being  done,  he  rotates  the  handle  of  the  insti-ument  ".i 
so  as  to  tui-n  the  point  against  the  upper  part  of  the  cata-  -1 
ract.    By  a  rotatory  movement  now  of  the  handle  wlulst ;  i 
held  horizontally,  he  makes  the  point  of  the  instrument  'I 
lacerate  the  capsule  from  above  downwards  as  far  as  the  A 
middle.    He  next,  in  a  similar  manner,  lacerates  the 
lower  part  of  the  capsule  by  a  stroke  fi-om  below. 

In  its  natural  state,  the  capsule,  when  punctured  ii 
merely,  wiU  readily  tear  and  allow  the  lens  to  escape;  : 
and  although  in  lenticular  cataract  the  same  thing  will  I 
often  take  place,  it  is  proper  not  to  tnist  to  this,  but  to  ) 
take  pains  to  lacerate  the  anterior  capsule  freely,  as  just  t 
described. 

The  capsule  having  thus  been  freely  lacerated,  the  in-  -j 
strument  is  to  be  carefoUy  withdi-awn  with  its  convexity  r' 
foremost,  so  as  not  to  hook  the  iiis  or  cornea. 

It  often  happens  that  immediately  on  the  laceration  of  i' 
the  capsule,  the  lens  begins  to  escape ;  if  it  does  so,  the  ' 
surgeon  wiU  at  once  proceed  to  help  it  out  in  the  manner  r 
to  be  described  below  ;  but  if  it  does  not,  the  eyeUds  are  ? 
to  be  allowed  to  fall  together  for  a  minute  or  so  before  the  : 
extraction  is  proceeded  with. 

In  the  foi-mer  case,  the  assistant  still  keeps  the  upper  r 
eyelid  carefully  elevated  without  making  pressure  on  the 
eyeball,  whilst  the  operator,  continurug  to  keep  down  the 
lower  eyeHd  with  one  hand,  takes  the  ciu-ette  in  the  other,  . 
and  watches  the  progress  of  the  escape  of  the  lens,  the 
advance  of  its  lower  edge  thi-ough  the  jnipil,  its  clearing  : 
the  pupil,  and  its  final  escape  through  the  incision  of  the 
cornea.    Whilst  this  is  going  on,  the  patient  is  to  be 
dii-ected  to  turn  the  eyeball  upwards.    No  farther  mter-  ■ 
lerence  may  be  requii-od,  but  if  nccessaiy,  gentle  pressure 
is  to  be  made  on  the  lower  part  of  the  eyeball,  at  some 
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1  little  distance  from  the  margin  of  tlie  cornea, 
,  and  this  may  be  done  either  by  the  siu-geon 
pressing  the  margin  of  the  lower  eyelid 
■which  he  is  holding  against  the  eyeball,  or 
employing  the  cui'ette  for  the  purpose. 

In  the  latter  case,  after  the  pause,  the 
eyelids  are  opened  as  before,  and  the  patient 
being  du'ected  to  look  upwards,  the  sm'geon 
makes  gentle  pressure  on  the  lower  part  of 
the  eyeball,  when  the  lens  will  be  seen  to 
sHde  by  its  lower  edge  through  the  pupil, 
which  it  stretches,  to  raise  the  flap  of  the 
cornea,  and  finally  make  its  escape  through 
the  incision.  If  its  escape  through  the  in- 
cision of  the  cornea  should  be  stopped,  the 
lens  is  to  be  helped  out  by  the  bent  point  or 
by  the  cui'ette  fi-om  between  the  Hps  of  the 
iacision. 

Laceration  of  the  capsule,  and  extraction  of 
the  lens  when  the  upward,  or  the  doivnward  and 
\(ndward  section  has  been  made. — This  part  of 
the  operation  is  eifected  in  a  manner  essen- 
itially  similar  to  that  above  described  for  the 
downward  section  ;  only  in  the  one  case,  the 
laceration  of  the  capsule  is  to  be  made  fi'om 
below  upwards,  and  in  the  other  from  above 
I  downwards  to  below  and  outwards.  In  the 
[extraction  of  the  lens  again,  the  patient 
should  in  the  one  case  be  directed  to  turn 
the  eye  downwards,  and  any  pressui-e  on  the 
[eyeball,  which  may  be  necessary,  is  to  be 
imade  with  the  curette  on  its  upper  part; 
whilst  in  the  other,  the  patient  turns  the  eye 
iinwards  and  upwards,  and  pressure  with  the 
icurette  is  made  on  the  lower  and  outer  part 
of  the  eyeball.  In  these  cases,  moreover,  it 
18  best  for  the  surgeon  to  take  charge  of  the 
inpper  eyelid,  whilst  the  assistant  depresses 
the  lower. 

In  its  passage  out,  some  of  the  soft  exterior 
of  the  lens  is  often  stripped  off  and  retained  in 
ithe  aqueous  chamber.  No  attempt,  at  least 
no  prolonged  attempt,  need  be  made  to  re- 
move this,  as  it  becomes  by-and-by  absorbed. 
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If,  however,  the  lens  should  break  in  pieces,  and  a  con- 
sideiable  piece  be  left  in  the  anterior  chamber,  it  ought, 
to  be  scooped  or  hooked  out.    Care  should  be  ako  taken 
that  no  fragment  of  the  lens  is  left  between  the  edges  of  . 
the  wound. 

If,  after  laceration  of  the  capsule  and  moderate  pressure » 
on  the  eyeball,  the  lens  does  not  advance,  the  surgeon  r 
must  consider  whether  or  not  the  section  of  the  cornea  is  . 
large  enough,  and  whether  or  not  the  capsule  has  been- 
sufficiently  lacerated.    If  he  is  assured  that  ever^i:hing  is 
right  in  these  two  respects,  he  wiU  leave  the  patient's  eye 
closed  and  at  rest  for  a  minute  or  two,  and  then  repeat 
the  manoeuvi-es  to  effect  the  extraction.   Should  these  fail, 
an  attempt  is  to  be  made  to  extract  the  catai-act  with  the 
scoop  or  a  hook  (Fig.  82,  p.  379). 

The  lens  having  been  extracted,  the  eyelids  are  again 
allowed  to  close.  After  a  few  minutes'  rest  to  the  pa- 
tient, the  sui-geon  gfently  opens  the  eyelids  to  see  if  the 
ii'is  and  flap  of  the  cornea  are  in  their  proper  position, 
and  the  pupH  clear.  If  the  ii-is  and  pupQ  do  not  appear 
to  be  quite  right,  the  upper  eyebd  is  allowed  to  close,  and 
is  to  be  rubbed  gently  with  the  finger  over  the  front  of 
the  eyeball,  and  then  quickly  opened  to  the  light,  when 
the  ii'is  wiQ  contract,  and  will  thus,  along  with  the  pupil, 
be  brought  into  a  proper  situation.  This  being  the  case, 
and  the  flap  of  the  cornea  in  acc\u-ate  apposition,  the  eye- 
lids are  to  be  closed — first  the  upper  and  then  the  lower. 

Bandaging  of  the  eye  and  treatment  after  the  operation. — 
The  flaj)  of  the  cornea  lying  in  proper  apposition,  the 
eyelids  are  to  be  closed.  The  upper  eyelid  is  allowed  to 
fall  slowly  over  the  eye,  when  the  upper  section  has  been 
made.  If  it  has  been  the  lower  section,  it  must  be  care- 
fully seen  that  the  edge  of  the  lower  lid  does  not  interfere 
with  the  lower  part  of  the  flap ;  if  it  does  so,  the  lower 
Kd  should  be  kept  somewhat  reti-acted  by  a  strip  of 
plaister,  extending  from  it  down  on  the  cheek. 

Both  eyes  are  to  be  kept  closed,  and  for  this  puii^ose  a 
narrow  strip  of  isinglass  plaister,  extending  from  the 

obrow  to  the  cheek,  is  to  be  applied  over  the  eyeUds  on 
each  side ;  whilst  over  all  a  shade  composed  of  a  fold  of 
soft  linen,  to  which  is  fixed  a  tape  to  tie  round  the  head 
(Fig.  83,  p.  381),  is  to  be  hung. 

Another  method  of  bandaging  is  to  lay  over  the  eyes 
when  closed  a  light  compress,  and  secure  it  by  a  band, 
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the  middle  of  which  is  laid  over  the  nape  of  the  neck,  and 
the  ends  brought  over  the  eyes,  crossed  on  the  forehead 
and  pinned  to  each  other  behind. 

■  The  patient  need  not  be  put  to  bed  immediately  after 
the  operation,  unless  he  desires  it,  but  may  recline  on  an 
easy  chaii-  or  sofa,  until  about  his  usual  bed-time.  The 
room  should  be  somewhat  darkened,  and  perfect  quietness 


Fig.  83. 


observed  m  the  house.  The  patient  should  refrain  from 
speaking,  and  endeavour-  to  keep  himself  as  composed  as 
possible.  His  food  should  be  so  prepared  as  not  to  require 
much  chewing. 

At  bed-time  an  opiate  should  not  be  omitted,  if  the 
patient  is  in  the  habit  of  taking  one  to  procui'e  sleep  ;  if 
aot  in  the  habit,  an  opiate  is  to  be  given  only  if  the 
patient  is  restless. 

It  used  to  be  the  practice  to  bleed  the  patient  to  ^viii 
'rSxvj.,  on  the  evening  of  the  operation,  if  he  had  not 
been  bled  before ;  but  this  is  unnecessary,  if  the  patient 
IS,  as  he  should  be,  in  a  proper  condition  at  the  time  of 
■'he  operation.  It  is  time  enough  to  take  blood  when 
symptoms  of  undue  inflammation,  such  as  pain  in  the 
^^'iiiess,  and  swelling  of  the  eyelids,  begin  to  mani- 
lest  themselves ;  and  these  symptoms  ought  to  be  carefully 
[patched  for  from  day  to  day.  The  thiixl  or  foui-th  day  is 
"He  time  at  which  they  most  generally  occur. 

During  the  night  the  patient  should  bo  watched  lest 
'y  tm-mng  m  bed  or  rubbing  the  eye  with  his  hand  while 
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asleep,  tlie  eye  should  be  injm-ed.    A  good  precaution  ia: 
to  secure  the  patient's  hands  to  his  side,  so  tar  that  they 
may  be  prevented  from  being  canied  to  the  eye. 

The  patient  should  not  go  to  stool  for  the  next  day  or 
two  succeeding  the  operation,  if  this  can  be  avoided.' 
If  not,  he  ought  to  bear  well  in  mind  to  move  with  the 
o-reatest  caution,  and  that  he  must  not  make  the  sUghteet 
straining  effort.  In'emediable  injury  to  the  eye,  by 
heemorrhage,  proti-usion  of  the  iiis,  &c.,  has  been  the 
result  of  such  want  of  care.  After  thi-ee  days,  some 
laxative  medicine  may  be  taken,  if  necessary. 

The  patient  should  lie  on  his  back  until  at  least  the 
third  day,  when,  if  matters  go  on  well,  he  may  sit  up  in 
bed.  On  the  fourth  day,  he  may  be  allowed  to  get  out 
of  bed  for  a  few  houi-s  in  the  afternoon. 

During  the  twenty-foui-  or  forty- eight  hours  succeeding 
extraction,  the  patient  feels  a  soreness  in  the  eye,  as  if  he 
had  received  a  blow  on  it,  and  also  fi'om  time  to  time 
experiences  a  sbght  pricking,  smarting  and  pressing 
sensation,  which  is  always  relieved  when  a  watery  fluid, 
partly  tears,  partly  aqueous  humour-,  escapes  from  tie 
eye  From  these  and  incrusted  Meibomian  secretion,  the 
eye'  is  to  be  on  the  thii'd  day  carefully  cleansed  witii 
tepid  water  and  a  soft  linen  rag.  The  eye  is  not  to  be 
opened  until  the  fourth  or  fifth  day,  but  that  thmgs  are 
going  on  weU  may  be  inferred  if  there  is  no  pam,  and  the 
upper  eyehd  neither  red  nor  swoUen.  On  the  foui-th  day, 
after  the  borders  of  the  eyelids  have  been  cleansed  from 
any  adherent  matter,  by  means  of  tepid  water,  and  a  bit 
of  soft  lint,  as  just  mentioned,— the  stnps  of  plaister, 
if  they  have  been  used,  removed,— and  the  parts  gently 
dried,  the  eye  may  be  opened  and  looked  at.  In  opening 
the  eye  on  this  occasion,  we  first  di-aw  the  lower  eyehd 
downwards  and  then  cautiously  raise  the  upper  where- 
upon if  matters  have  gone  on  weU  the  cornea  vriU  be  seen 
plump  and  clear  and  the  pupil  black. 

The  eye  is  to  be  quickly  closed  and  not  looked  at  a-ain 
for  two  days,  and  so  on,  until  the  tenth  or  twelfth  day. 
After  that,  the  eyes  being  protected  by  a  shade,  tJie 
patient  may  freely  open  them. 

The  corneal  incision  heals  m  the  coui-so  of  two  or  three 
days  or  even  sooner,  if  there  is  nothing  to  prevent  union 
by  the  first  intention,  such  as  prolapsus  indis,  witn  or 
^thout  prola]5se  of  the  vitreous  body,  or  non-appositaon 
of  the  edges  of  the  incision.    The  mcision,  when  euUu-ged 
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by  scissors,  is  apt  not  to  heal  completely  by  the  first 
intention. 

Untoivard  occurrences  during  the  operation. — If,  before 
counter-puncturation  is  eflfected,  the  aqueous  humour 
should  escape  by  any  accident,  such  as  the  sudden  move- 
ment of  the  eye  away  from  the  knife,  in  such  quantity 
that  the  iris  falls  forwai-d  against  the  cornea,  foi'ther  pro- 
ceedings should  be  desisted  from,  and  the  operation 
deferred  until  the  restoration  of  the  aqueous  humour 
and  the  subsidence  of  the  reaction,  if  any,  which  may 
have  taken  place  in  consequence  of  the  simple  punctui-a- 
tion.  According  to  Dr.  Desmarres,  the  aqueous  hiunour 
may  reaccumulate  in  a  few  minutes  in  sufficient  quan- 
tity to  permit  the  passage  of  the  knife  across  the 
anterior  chamber,  without  involving  the  iris.  If  the 
eyeball  should  roU  inwards  and  upwards  so  much 
that  the  siu-geon  cannot  see  the  opposite  side  of  the 
cornea,  it  is  better  to  withdi^aw  the  knife  than  counter- 
pnnctui-e  at  hazard.  An  attempt  may  be  made  by  the 
assistant  ia  this  case  to  di-aw  the  eyebaU  downwards 
by  grasping  the  conjunctiva  with  a  forceps.  See  above 
d.  368.  ' 

Protrusion  of  the  iris  may  take  place  on  the  completion 
of  the  section,  and  again  after  the  lens  has  been  extracted. 
If  uncomplicated  with  escape  or  protrusion  of  vitreous 
humom-,  the  protmded  iris  is  in  general  readily  replaced 
py  means  of  the  cm-ette.  After  which  the  upper  eyehd 
18  to  be  di-awn  down,  the  finger  rubbed  over  it  at  the 
place  corresponding  to  the  cornea,  and  then  suddenly 
raised  so  as  to  expose  the  eye  to  the  light.  By  this 
means,  contraction  of  the  pupil  is  excited,  and  the  iiis 
more  fully  drawn  into  its  place.  If  the  protruding  por- 
tion of  the  iris  cannot  be  satisfactorily  replaced,  it  ought 
to  be  excised  as  in  ii-idectomy.  The  protmsion  of  the 
^i^abi^  IS  apt  to  occur  subsequently,  is  much  more 

Of  aU  the  untoward  circumstances  which  may  occur-  in 
performing  the  operation  of  extraction,  the  protrusion  or 
^cape  of  the  vitreous  humoui-  in  greater  or  less  quantitv 
B  assui-edly  that  most  to  be  di-eaded.  Eor  thouc^h  it  mav 
Oe  promoted  by  undue  pressure  on  the  eyebaU,  either  bv 
tfle  operator  or  assistant,  restlessness  of  the  eye  or  suas 
modic  contraction  of  the  muscles  of  the  eyeball  at  the 
«SL  fl^T^^rr^  section  of  the  cornea  or  after- 
waros,  the  condition  on  which  it  essentiaUy  depends  is  a 
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softened  or  dissolved  state  of  the  vitreous  body  and  ite 
connexions.  . 

When  the  vitreous  body  is  of  its  natural  consistence, 
and  its  connexions  unweakened,  as  in  young  persons, 
there  is  little  danger  of  its  escape,— nay,  if  its  escape 
were  desu-ed,  it  would  perhaps  not  be  easy  to  produce  it 
by  any  ordinary  pressui-e.  To  be  convinced  of  this,  take 
the  eye  of  an  animal  newly  slaughtered,  make  a  free 
section  of  the  cornea,  and  then  tiy  to  squeeze  out  the 
vitreous  humour.  It  is  only  when  the  connexions  of  the 
vitreous  body  have  become  dissolved  by  keeping  the  eye 
for  twenty-foul-  hours  or  so  after  death,  that  the  vitreons 
body  can  be  readily  squeezed  out.  With  the  advance  of 
age  however,  softening  of  the  viti'eous  body  and  its 
connexions,  as  above  obseiwed  (p.  282),  tends  to  take 
place ;  hence  it  is  that  in  the  operation  at  present  under 
consideration,  viz.,  extraction  of  the  common  hai'd  len- 
ticular cataract  of  old  persons,  bui'stmg  out  oi  the 
vitreous  humoui-,  with  or  without  the  lens,  is  so  apt  to 

Bursting  out  of  the  lens,  together  with  a  greater  or  less 
Quantity  of  vitreous  humour,  immediatehj  on  compkUng  the 
section  of  the  cornea.— In  this  case  the  operation  is  com- 
pleted, and  whether  it  is  likely  to  be  followed  by  a  good 
or  bad  result  will,  in  a  great  measui-e  depend  ^  fte 
quantity  of  viti-eous  humour  lost.  If  the  quantity  does 
not  exceed  one-foui-th,  it  is  possible  for  the  eye  to  recover 
with  pretty  good  vision ;  if  more  is  lost,  such  an  event  ib. 

not  to  be  hoped  for.  •    .     i  4.i,„ 

In  any  case  the  mode  of  procedui-e  is  to  close  the 
eyelids  immediately,  and  after  some  time  cautiouslv  open 
them  to  see  how  the  flap  of  the  cornea  hes.    If  the  ms 
is  protnided,  an  attempt  is  to  be  made  by  the  i^^^na^-^ 
above  described,  to  replace  it,  and  bi^mg  the  edges  of  the 
corneal  woimd  together,  as  far  as  can  be  done,  ]jcparatoiy 
to  bandaging  the  eye.  A  portion  of  the  hyaloid,  however 
may  protrude,  and  thus  prevent  the  f  Pl»^^"^^^\  ,f , 
ii-is  and  accurate  closui-e  of  the  corneal  wound.    All  that 
can  be  done  now  is  to  close  up  the  eyelids  and  leave 
things  to  nature.    Under  the  most  favotu-able  cucum 
stances,  the  wound  of  tho  coinica  heals  /^^^^  tibe 

pupil  is  dislocated  towards  tho  cicatrice.  Still,  pietty^ 
good  vision  may  bo  restored. 

Vitreous  humour  may  begin  to  escape  y-ithout  flic  lens^ 
In  this  case  tho  smaU  hook  is  immediately  to  be  mtro 
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iliiced,  and  the  cataract  hooked  by  its  lower  edge,  and 
brought  out  as  quickly  as  possible. 

If  the  cataract  should  sink  in  the  viti^eoiis  humour 
nearly  or  quite  out  of  sight,  a  cautious  attempt  may  be 
made  to  hook  it  out,  but  not  persisted  in  if  unsuccessful. 
In  this  case  it  must  be  left,  and  the  eye  closed,  otherwise 
the  complete  evacuation  of  the  vitreous  humoui-  will 
inevitably  take  place.  In  the  case  of  a  gentleman  on 
M-hom  I  lately  operated,  the  lens  sank  below  the  pupil  in 
the  act  of  lacerating  the  capsule,  and  vitreous  humour 
began  to  escape.  1  immediately,  therefore,  closed  the 
eye,  and  on  examining  it  four  or  five  days  after,  I  was 
pleased  to  find  the  pupil  clear,  good  sight  restored,  and 
no  inilammatory  reaction.  The  sight  has  continued  good 
to  the  present  time. 

Untoward  occurrences  after  the  operation. — Though  the 
cataract  may  have  been  exti-acted  without  accident,  and 
though  when  the  eye  is  bound  up  everything  appears 
right,  untoward  symptoms  may  yet  occur  in  the  com-se 
of  the  following  seven  days. 

Inflammation. — Undue  inflammation  may  occur- : — such 
as  comeitis,  interfering  with  the  union  of  the  corneal 
incision  and  disposing  to  profaTision  of  the  iris, — or,  after 
the  corneal  iucision  ■  has  healed,  iritis  may  set  in  of  a 
rheumatic,  or,  what  is  worse,  of  an  arthritic  character. 
But  the  iaflammation  most  to  be  di'eaded  is  Panoph- 
thalmitis. 

In  phlegmonous  panophthalmitis  (p.  248),  along  with 
severe  pain,  the  eyelids  are  swollen,  red,  and  tender  to  the 
touch,  the  conjunctiva  is  in  a  state  of  inflammatory  che- 
niosis,  the  edges  of  the  corneal  incision  are  opaque, 
■swollen,  and  everted,  the  anterior  chamber  is  filled  with 
pus,  and  the  whole  eyebaU  protrudes  from  the  orbit  in  a 
-tate  of  disorganization. 

A  low  form  of  panophthalmitis  is  apt  to  occui-  in 
'Id,  weakly  persons,  in  which  the  pam  may  not  be  less 
;'!vere  than  in  the  acute,  but  the  swelling  of  the  eyelids 
I-  merely  cedematous  and  the  chemosis  of  the  conjunctiva 

rous.    The  cornea  becomes  infiltrated  with  matter,  and 

-  desfa'uction  by  tdceration  is  imminent.    The  patient  is 

■stless,  with  the  piUse  small  and  feeble. 

In  comeitis  and  iritis  after  extraction,  the  use  of  mer- 
■1U7  has  been  dreaded,  lest  it  might  check  the  adhesive 
■'vocess,^  and  thus  prevent  union  of  the  section  of  the  cor- 
"!a.   Experience,  however,  shows,  that  after  the  operation 

0  c 
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of  extraction,  the  patient  may  be  put  iinder  the  use  of 
mercuiy,  without  any  prejudice  to  the  imion  of  the  section 
of  the  cornea,  but  the  reverse ;  for  the  mercury,  reducing 
inflammation,  promotes  adhesion. 

In  the  low  inflammation  which  is  liable  to  occiu-  in  old 
and  weakly  persons,  cordials  and  supportrng  diet  axQ 
necessary. 

Secondary  prolapsus  iridis. — It  has  been  above  stated  that  I. 
prolapsus  iridis  is  apt  to  take  place  at  the  time  of  the  ope- 
ration {primary  prolapsus  iridis) ;  but  though  such  has  not 
occui-red,  the  eye  is  not  yet  safe  from  prolapsus  iiidis,  for 
in  the  coui'se  of  the  three  or  four  days  following  the  opera- 
tion, the  ii'is  may  yet  protrude.  This  secondary  prolapsus  ^ 
iridis  may  be  occasioned  by  the  bui-sting  open  of  the  half-  - 
healed  corneal  wound  in  consequence  of  some  such  efibrt  : 
as  coughing,  but  it  is  generally  owing  to  non-union  and 
retraction  of  the  edges  of  the  corneal  incision,  with  swell- 
ing of  the  iris,  occasioned  by  the  supeiTening  inllamma 
tion,  or  by  extravasation  of  blood. 

Nothing  should,  in  general,  be  done  directly.  If  the 
protruded  iris  be  large,  and  appear  to  be  much  distended 
by  fluid  behind,  the  propriety  of  puncturing  or  smppmg 
it  off  may  come  to  be  a  question.  It  is  sufficient  to  snip 
off  the  superficial  part  of  the  protruded  iiis,  and  touch  it 
with  the  nitrate  of  sHver  pencil.  This  will  promote  cica-  - 
trization.  As  the  inflammation  subsides,  the  probnision  - 
sinks,  and  the  iris  will  be  involved  in  the  cicatiice  of  the 
cornea,  which  wiU  be  broad  and  unsightly,  whilst  the 
pupil  wiU  be  displaced,  and  may  be  contracted  or  alto-  - 

gether  closed.  -,  ^ 

Hccmorrlmge.—kmong  the  accidents  to  be  dreaded  atter 

the  operation  of  extraction,  hsemon-hage  is  also  to  be  men-  - 

tioned.    Blood  is  extravasated  in  the  mtenor  of  the  eye, 

and  may  escape  externally  in  gi-eater  or  less  quantity. 
This  "mischance  happened  to  an  old  gentleman  above 

eighty  years  of  age,  on  whom  I  operated.    The  lens  hatt  . 

been  extracted  successfiillv  and  satisfactoiily.    Dm-mg ; 

the  night  the  patient,  feeling  a  caU  to  stool,  got  up,  ana,  . 

without  thinking  of  his  eye,  which  was  qiute  easy,  maoe  ■. 

an  effort.    By  this,  acute  pain  in  the  eye       occasionea . 

at  the  moment.    Next  day,  to  my  chagiin,  I  found  b  ooa  ■ 

oozing  from  the  eye,  and  the  ins  infiltrated  witli  Diooa  • 

protruding  through  wound  of  the  cornea.         _  . 
In  cases  of  penetrating  wound  at  the  sclerotico-com^ 

junction,  union  is  liable  to  take  place  only  thi-ough  tne . 
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mediiim  of  a  thin  membranous  substance,  which,  yielding 
to  the  pressm-e  by  the  aqueous  humoui',  becomes  distended 
in  the  form  of  a  whitish  vesicle.  A  similar  thing  is  some- 
times met  with  after  extraction,  in  cases  in  which  the 
section  of  the  cornea  has  encroached  upon  the  sclerotico- 
comeal  junction  at  some  point. 

If  the  vesicle  be  punctured,  the  aqueous  humour 
escapes,  and  it  becomes  collapsed ;  but  with  the  re-accu- 
mulation  of  the  aqueous  humoiu-  it  again  becomes  dis- 
tended.   Even  if  snipped  off,  it  may  again  be  formed. 

I  have  seen  cases  m  which  such  a  vesicle  had  existed  for 
years.  In  one_  case,  it  fonned  after  an  accidental  wound 
m  childhood;  m  another,  after  the  operation  of  extrac- 
tion. 

Such  vesicles,  when  they  occur  after  extraction,  I  have 
etiectuaUy  obhterated,  by  thi^usting  a  pointed  nitrate  of 
silver  pencil  into  them,  without  anv  previous  punctm-e. 
ihe  cauterised  spot  sloughed,  the  aqueous  humour  was 
evacuated  the  openmg  closed,  the  part  became  consoli- 
dated and  no  new  protrusion  took  place,  on  the  re-accu- 
muiation  of  the  aqueous  humour. 

Senil^  entropmm.—This  sometimes  occurs  and  may  re- 
qmre  the  operation,  collodion  seldom  answering  the  nur- 
pose.    See  infra.  ^ 

Advantages  and  disadvantages  of  the  three  different  sectmis 
of  the  cornea.— The  section  downwards  is  on  the  whole  more 
easily  made  than  that  upwards ;  the  lower  half  of  the  cor- 
nea m  general  admitting  of  being  better  exposed,  and 
^^2^more  accessible  to  the  knife  than  the  upper  half 

VVhen  the  section  of  the  cornea  downwards  is  completed 
^i"e  IS  morereacUly  withcbawn,  and  the  upper  eyeUd 
can  be  allowed  at  once  to  faU  gently  down  over  the  flap 
without  cbsturbmg  it ;  whereas,  when  the  section  upwards 
1.^  compieted,  more  mcety  is  requii-ed  in  withdrawing  the 
^nile  and  lettmg  down  the  upper  eyelid,  in  order  that  its 
Ij^^^^ay  ^ot  catch  the  flap  of  the  cornea,  and  turn 

When  the  section  downwards  has  been  made,  the  escape 

♦n  -  ^''^^  P^'^''®  "'^^^  ^^^iiy-  ^ii*^^  less  injuriously 
o  the  ms  and  corneal  flap,  than  when  the  section  up- 
■  arcls  has  been  made,  the  tendency  of  the  eyeball  to  roU 

f'tu^"''"'^"'^'',  ^"^^"^     S^-^^t  impediment  to  the 
-ca,-pe  of  the  lens  m  the  latter  case. 

-fciscape  of  vitreous  humour,  it  has  been  thoufflit  takers 

I'lace  more  readily,  when  the  section  is  downward;  than 

c  0  2 
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when  it  is  upwards,  ia  consequence  of  the  operation  of 
gravity,  but  such,  is  not  the  case.  It  has  been  above  seen 
that  this  accident  is  o-vring  to  the  viti-eous  bodj'  being  ia  a 
dissolved  state,  and  thus  readily  squeezed  out  by  the 
elastic  reaction  of  the  coats  of  the  eye  as  well  as  the 
spasmodic  action  of  the  muscles  of  the  eyeball,  an  efifect 
which  is  produced  in  whatever  dii-ection  the  section  may 
be  made,  and  whether  the  patient  be  lying  horizontally 
or  seated  upright. 

Nor  is  prolapsus  iiidis  more  prone  to  take  place  when 
the  section  is  downwards  than  when  it  is  upwards ;  but  if 
it  does  take  place  when  the  section  is  downwards,  the  bad 
cicatrice  which  results  is  more  readily  seen,  interferes  more 
with  vision,  and  if  the  pupil  be  closed,  an  artificial  pupil 
cannot  be  made  in  so  advantageous  a  situation  afterwards. 
The  contrary  of  all  this  is  the  case  when  the  section  is 
upwards;  a  "bad  cicatrice  from  protrusion  of  the  u-ls  and 
vitreous  body  is  not  seen,  nor  does  it  interfere  with  vision, 
and,  supposing  the  pupil  closed,  the  eye  is  m  a  better  state 
for  artificial  pupil.  ,  j 

On  the  other  hand,  the  pupil,  though  drawn  towards 
the  incision,  may  be  of  good  size.  In  such  a  case,  it  is 
more  useful  when  situated  next  the  lower  margm  than 
when  it  is  next  the  upper  margin  of  the  cornea. 

The  flap  of  the  cornea  when  the  section  is  up-wards,  is 
kent  in  good  apposition  by  the  upper  eyelid,  whereas  when 
the  section  is  downwards,  the  tarsal  border  of  the  low 
eyelid  is  Liable  to  displace  the  edges  of  the  corneal  tiap, 
and  so  give  rise  to  inflammation,  prolapse  of  the  uis,  &c. 
This  may,  however,  be  obviated  by  care. 

The  section  downwards  and  outwards  shares  in  the 
advantages  and  disadvantages  of  the  other  two  sections. 

2ndi.— Extraction  throvfjh  a  semicircidar  flap-incision  of  the 
cornea,  with  iridectomy. 

When,  in  making  the  flap-section  of  the  cornea,  the 
iiis  falls  against  the  edge  of  the  knife  and  a  piece  of  it  is 
cut  out  (p.  371),  the  success  of  the  operation  is  not  com- 
promised, but  the  case  usually  turns  out  as  favoui-ably  as 
when  the  iris  has  not  been  im]ilicated,  or  even  more  so. 
The  only  disadvantage  is  the  misshapen  aud  large  pupU, 
though  when  tho  section  has  been  u]>wards,  that  is  not  oi 
much  consequence,  cither  as  rcgai-ds  appeai-ancc  or  tue 
vision. 
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We  need,  therefore,  not  be  anxious  to  avoid  excising  a 
bit  of  the  iris  ;  but  ought  we  to  perform  iridectomy  in- 
tentionally ? 

There  can  be  no  doubt  of  the  propriety  of  cutting  off  a 
bit  of  the  ii'is  if  it  protrudes,  and  on  being  replaced,  tends 
to  protrude  again.  There  can  also  be  no  doubt  of  the  pro- 
priety of  excising  a  bit  of  the  iris,  if  it  has  suffered  much 
bruising  during  the  act  of  extracting  the  cataract,  either 
in  consequence  of  unyielding  rigidity  of  the  pujDil,  or  in 
consequence  of  the  section  of  the  cornea  having  tui-ned 
out  too  small  or,  with  a  good-sized  section,  in  consequence 
of  the  lens  being  hard  to  its  very  siu-face. 

After  iridectomy  under  such  cu-cumstance,  there  is  less 
liability  to  the  supervention  of  uitis,  and  perhaps  also  to 
suppuration  of  the  cornea. 

As  u-idectomy  at  the  time  of  the  extraction  is  not  so 
easy  or  safe  as  when  it  is  performed  in  the  ordinary  way 
(p.  151),  it  has  been  recommended  by  Dr.  Mooren  and 
others,  to  excise  the  bit  of  iris  as  a  regular  preKminary 
to  the  operation  of  extraction  a  month  or  so  before  the 
latter. 

Iridectomy,  as  a  preliminary  to  extraction  by  a  semi- 
circular flap- section  of  the  cornea,  may  be  had  recourse 
to  in  such  cases  as  the  following  : — 

1.  When  the  pupil  does  not  yield  well  to  the  influence 
of  atropia,  though  the  case  appears  otherwise  a  fit  one  for 
extraction. 

2.  When  the  ii'is  is  inclined  towards  the  cornea,  so  that 
the  anterior  chamber  is  too  small  to  permit  the  passage  of 
the  knife  without  implicating  the  iris. 

3.  In  extensive  synechia  posterior.  In  such  a  case  it 
is  best  to  perform  the  iridectomy  on  the  side  where  the 
adhesions  are  most  likely  to  interfere  with  the  free  exit 
of  the  lens. 

4.  When  the  cataract  appears  to  be  large  and  hard  to 
the  very  surface. 

3rd. — Extraction  through  a  puncture-section  of  the  cornea* 

Through  a  small  section  of  the  cornea,  we  may  extract 
soft  cataracts,  fluid  cataracts,  siliquose  cataracts,  and 
capsular  cataracts.  Also  the  opaque  lenticular  substance 
in  cases  of  mpture  of  the  capsule  from  injury,  and  ia 


*  Linear  extraction. 
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wHch  the  protiTiding  opaque  lenticular  sub- 
stance presses  on  the  iris  and  causes  iuHam- 
mation  of  it. 

Method  of  making  the  puncture-section. — The 
impO.  being  dilated,  we  puncture  the  cornea 
on  the  temporal  side,  with  the  keratome  or 
lancet-shaped  knife  (Fig.  84),  about  one- 
tenth  of  an  inch  from  the  sclerotica,  and  jjush 
the  instrument  on  thi'ough  the  anteiior 


Fig.  85. 

chamber  towards  the  nasal  side,  until  it  has 
by  its  increase  in  breadth  made  an  incision 
of  the  cornea  about  three-tenths  of  an  inch 
in  vertical  length  (Fig.  85).  We  then  slowly 
withdi'aw  the  instmment. 

The  remaining  steps  vary  according  to  the 
nature  of  the  cataract  to  be  exti-acted. 

4th. — Extraction  of  fluid  and  soft  lenticular 
cataracts  through  a  pun  dure- section  of  the 
cornea. 

About  the  beginning  of  this  centmy,  Mr. 
Gibson  of  Manchester,  practised  the  exti-ac- 
tion  of  soft  cataracts  thi-ough  a  small  inci- 
sion of  the  cornea.  He  first  of  all  fi'eely 
lacerated  the  anteiior  wall  of  the  capsule 
with  a  cataract  needle  iptroduced  through 
the  sclerotica,  and  after  two  or  three  weeks, 
proceeded  to  extract  the  pulpy  lens.  For 
this  piu-pose,  he  punctiu-ed  the  cornea,  near 
its  temporal  edge  with  a  broad  extraction 
knife.  On  withdrawing  the  instrument, 
part  of  the  aqueous  humoiu-  and  some  por- 
tion of  the  cataract  were  evacuated.  The 
cm-ette  was  next  inti'oduced  tlu'ough  the  in- 
cision towards  the  pupil ;  and  by  that  in- 
strument, the  whole  of  the  cataract  was 
Fig.  84.  removed  by  degrees,  and  the  pupil  rendered 
perfectly  clear-.    Its  removal  was  generally 
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much  facilitated  by  gentle  pressure,  towards  the  viti'eous 
humour,  with  the  convex  suiface  of  the  curette,  whilst  the 
point  of  the  instmment  was  inserted  through  the  pupil. 

This  operation  was  modified  and  simplitied  by  the  late 
iMx.  Travers,  in  the  following  manner : — Instead  of 
opening  the  capsule  with  the  needle  jDassed  thi^ough  the 
sclerotica,  and  then  waiting  for  two  or  thi-ee  weeks,  he 
ihegan  by  making  a  quarter-section  of  the  cornea,  dipping 
the  point  of  the  knife  into  the  papil,  which  had  been 
previously  dilated  by  belladonna,  and  freely  dividing  the 
capsule.  This  being  done,  the  cataract,  if  fluid,  was  in- 
stantly evacuated  along  with  the  aqueous  humour ;  if 
flocculent,  it  took  an  oblong  shape  and  frequently  passed 
out  entire.  The  caseous  cataract  was  extracted  piecemeal 
along  the  hollow  of  the  scoop,  on  gently  depressing  the 
margin  of  the  pupil. 

If  the  operator  limits  the  first  step  of  the  operation  to 
making  the  punctui-e-section  of  the  cornea,  he  makes  the 
laceration  of  the  capsule  the  second  step.  This  comprises 
the  inti'oduction  of  the  sickle-shaped  needle  (Fig.  91,  p. 
1398)  through  the  corneal  wound,  in  order  to  make  a  free 
incision  of  the  capsule  with  it  in  a  horizontal  dii-ection 
across. 

If  the  cataract  be  fluid,  it  is  evacuated ;  if  soft  it  may 
lonly  partially  protrude.  Its  complete  extraction  then 
constitutes  the  third  step. 

Daviel's  curette  is  passed  a  little  within  the  corneal 
iincision,  with  its  convexity  next  the  posterior  lip,  against 
■which  it  is  made  to  press  so  as  to  cause  the  opening  to 
igape.  At  the  same  time  that  he  does  this,  the  operator 
makes  gentle  pressui-e  with  his  finger  on  the  eyeball  next 
;the  nasal  margin  of  the  cornea,  and  in  a  direction  towards 
;the  centre  of  the  pupil,  in  order  to  push  the  cataract 
:towards  the  opening  in  the  cornea. 

If  by  this  manoeuvre  the  cataract  is  not  completely 
levacuated,  it  will  be  necessary  to  enter  the  cm-ette  into 
;the  aqueous  chamber,  and  scoop  out  the  remains  of  the 
icataract. 

If,  as  is  sometimes  the  case,  the  capsule  is  the  seat  of 
opaque  deposits,  it  is  to  be  extracted  by  means  of  the 
■cannula  forceps,  or  tooth-pointed  forceps,  or  simple  hook 

described  in  the  next  article. 
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5tli. — Extraction  of  silirjuose  and  secondary  9 
capmktr  cataracts  throucjh  a  puncture- 
section  of  the  cornea.  , 

As  a  preparatory  step  in  this  case,  it  I 
is  advisable  to  detacli  the  cataract  from 
its  connections  by  means  of  the  sickle- 


Fig.  86.  Fig.  87. 

shaped  cataract  needle  (or  the  cannula  j  j 

scissors,  as  explained  below)  introdnccd 

through  the  sclerotica.  Fig.  88. 

Tliis  being  done,  the  punctiu'C-section 
of  the  cornea  is  next  made.    The  cannula 
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forceps  (Fig.  86),  the  slender-bladed 
tooth-pointed  forceps  (Fig.  87),  or  a 
simple  hook  (Fig.  88),  is  then  intro- 
duced, the  cataract  seized,  cautiously 
iletached  from  any  remaining  con- 
nections by  gentle  twitches,  and  ex- 
tracted. 

The  cannula  forceps  is  managed 
thus  : — Being  closed  (Fig.  86  a),  by 
keeping  the  trigger  pressed  down,  its 
])oint  is  introduced  through  the  inci- 
sion of  the  cornea  to  the  jDupil.  By 
now  suspending  the  pressrure  on  the 
trigger,  the  forceps  is  opened  (Fig. 
S6  b),  when  the  cataract  is  to  be  laid 
hold  of  by  again  pressing  down  the 
trigger. 

The  cannula  forceps  is  also  useful 
tor  seizing  hold  of  and  di'aggrag  out 
the  iris  for  excision. 

Mr.  Coxeter  has  made  a  useful  ad- 
ihtion  to  the  cannula  forceps,  consist- 
ing of  a  small  spring,  which  catches 
the  ordinary  trigger  (Fig.  86  a)  after 
it  has  been  depressed,  in  order  to 
keep  the  forceps  closed,  and  thus  leave 
the  operator's  hand  and  fingers  free 
to  execute  any  twitches  or  other  ma- 
nceuvi'es  that  may  be  necessary  for 
the  detachment  of  the  cataract.  As 
the  trigger  is  again  released  by  veiy 
-light  upward  pressm-e  of  the  same 
Hnger  that  is  used  when  the  ordi- 
nary instrument  is  employed,  it  can 
scarcely  be  said  that  the  addition  of 
the  spring  ujider  notice  complicates 
matters,  while  its  effect  is  to  keep 
I  he  blades  of  the  forceps  perfectly 

osed. 

The  mechanism  of  the  cannula  for- 
"ps  has  been  applied,  by  Sir  William 
Wilde,  of  Dublin,  to  the  working  of 
1  minute  pair  of  scissors.  In  Fig. 
59  a  the  scissors  are  represented 
-losed  ready  for  introduction,  and  in 


Fio.  89. 
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the  same  figm-e,  h,  open,  ready  for  cutting,  by  pressing : 
down  the  trigger.    When  closed,  the  scissors  are  pointed, 
like  a  lance-shaped  cataract  needle,  and  in  this  state  are 
capable  of  piercing  the  sclerotica  or  cornea,  though  it  is 
better  to  make  a  preparatory  puncture  with  an  ordinary  \ 
cataract  needle. 

The  cannula  scissors  are  useful  for  cutting  through 
bands  of  tough  opaque  capsule  or  false  membrane,  pre- 
paratory to  extraction.  The  scissors  are  also  foimd  of 
great  use  for  incising  the  iris  in  certain  of  the  operations 
for  artificial  pupil. 

^Extraction  tlirougli  a  puncture-section  of  the  cornea, 
with  iridectomy. 

Iridectomy  facilitates  the  extraction  through  a  small 
section  of  the  cornea  of  cataract  \nth  small  hard  nucleus,  &c. ; 

When  iridectomy  is  to  be  at  the  same  time  perfoimed, 
the  puncture-section  of  the  cornea  should  be  made  nearer 
the  sclerotica  than  is  above  dii-ected  (p.  390). 

Dr.  Schuft,  with  his  cm-ette,  broader  than  Daviel's,  has 
through  such  a  section  scooped  out  hard  nuclei,  traumatic 
cataract  with  a  foreign  body  imbedded  in  it,  and  also 
natatile  cataracts. 

7th. — Extraction  of  siliquose  and  secondary  capsular 
cataracts  through  a  puncture  of  the  sclerotica. 

Siliquose  and  secondary  capsular  cataracts  may  o 
be  advantageously  extracted  thi-ough  a  punctm-e  of  the 

sclerotica  and  pars 
non-jjlicata  of  th 
—       ciliaiy  body  at  th 


Fig.  90. 


place  of  punct 
usual  in  needle  ope 
rations.  The  con-» 
nections  of  the  cata-i 
ract  are  in  the  fii-st  place  to  be  divided  by  the  siclde-r 
pointed  cataract  needle  or  cannula  scissors  introduced  by 
puncture  through  the  sclerotica  as  above  directed.  Th 
puncture  is  next  to  bo  enlarged  to  the  necessaiy  extent, 
and  thou  the  cataract  extracted  by  means  of  the  canu 
forceps,  as  dii'ected  for  exti-action  through  the  com 
(Fig.  90). 
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DITISIO]S-  OF  THE  CATABACT. 

The  object  of  this  operation  is  to  lacerate  the  capsule, 
land  divide  the  lens,  so  that  the  latter  may  be  gradually 
idissolved  and  absorbed,  and  thus  ultimately  altogether 
[removed  fi'om  the  eye. 

Considered  as  an  operation,  division  is  the  most  simple 
of  all  those  for  cataract,  both  in  performance  and  in  the 
extent  of  injury  necessarily  inflicted  on  the  eye. 

Indications. — Division  is  indicated  in : — Soft  or  fluid 
icataracts  especially — the  cataracts  of  most  common  occur- 
irence  in  early  Hfe ;  but  it  is  also  apiDlicable  to  firm  cata- 
racts without  a  hard  nucleus,  such  as  are  met  with  in 
persons  about  and  below  fifty  years  of  age.  It  is  the 
operation  also  for  congenital  cataract.    See  below. 

Prognosis. — In  the  cases  proper  for  the  operation,  the 
prognosis  is  good,  but  though  the  lens  may  be  pei-fectly 
absorbed,  the  capsule,  which  does  not  admit  of  solution 
and  absorption,  if  not  ali-eady  opaque,  may  become  so, 
and  form  what  is  called  secondary  capsular  cataract.  To 
anticipate  this,  the  capsule  should  be  as  completely  cut 
up  as  possible  at  the  part  corresponding  to  the  pupil. 
The  rapidity  with  which  solution  and  absoi-ption  go  on, 
varies  from  a  few  days  to  several  months.  In  general  it 
may  be  said  that  in  childi'en  the  absorption  proceeds  more 
quickly  than  in  adults. 

One  operation  may  suffice,  but  generally,  solution  pro- 
ceeding slowly,  the  operation  requires  to  be  repeated,  and 
ithat  more  than  once.  This,  as  the  operation  is  so  simple 
and  painless,  is  no  great  objection.  The  interval  between 
the  repetitions  of  the  operations  should  be  about  six 
■weeks. 

It  is  best  to  operate  on  both  eyes  at  the  same  time.  I 
have  observed  that  solution  proceeds  more  quickly  after 
the  operation  on  both  eyes  at  the  same  time,  than  after 
the  operation  on  one  eye  only. 

If  the  retina  was  previously  quite  sormd,  a  perfect 
restoration  of  vision  may  be  calculated  on,  if  solution  and 
absorption  go  on  pretty  quickly ;  if  not,  by  the  time  the 
cataract  disappears,  the  sensibility  of  the  retina  may  be 
round  unpaired. 
The  operation  of  division  may  be  performed  either  by 
■pclerotic  pimctui-ation,  or  by  corneal  punctui'ation. 
|!   On  repeating  the  operation  of  division,  it  is  usually 
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found  that  the  lenticular  substance  has  become  more 
brittle  and  more  easily  broken  up  into  fragments  than  at 
the  first  operation.  In  caseous  cataract,  the  tenacious- 
ness  is  stiU  encountered. 

Treatment  and  accidents  after  division. — ^After  the  opera- 1 
tion,  the  pupil  is  to  be  kept  under  the  influence  of  hella-i 

"iritis  is  liable  to  supervene,  and  when  corneal  punctu-. 
ration  has  been  performed,  corneitis  and  aquo-capsulitis . 
are  not  uncommon. 

For  the  treatment  of  those  inflammations,  see  above; 

(p.  213). 

lai— Division  of  the  cataract  ly  sclerotic  puncturatioR. 

The  instrument  best  adapted  for  this  operation  is  & 
cui'Tcd  lance-shaped  or  a  sickle-shaped  needle.  The  pupil 
should  bo  well  dilated,  and  the  patient,  assistant,  and^ 
operator  placed  as  above  recommended  (p.  3o9). 

For  the  convenience  of  description,  the  operation  may 
be  supposed  to  be  divided  into  different  steps. 

The  first  step  comprehends  puncturation  of  the  sclerotica, 
about  three-twentieths  of  an  inch  fi-om  the  tempord. 
margin  of  the  cornea,  and  in  the  line  of  its  ti-an=verse- 

^^^Thtsecond  step  comprehends  the  laceration  of  the  pos- 
terior waU  of  the  capsule  and  division  of  the  lens  troir 

^""mfhod  of  holding  the  cataract  needle.-The  l^^^^f of^c 
needle  is  to  be  held  between  the  fore  and  ^|^deUe-hnger 
on  the  one  side,  and  the  thumb  "^/J^/^^" '  "^^.^i," 
the  same  way  as  above  recommended  for  the  catarac 

^p';„rfHr«i/o«.-The  sui-geon  thus  l^olding  the  neeile^ 
and  resting  his  hand  by  the  little  finger  on  he  PaUen^ 
cheek,  disposes  it  in  such  a  way,  that  the  blade  ot 

*  Tbe  direction  to  introduce  the  needle  either  ^|>«-«;;J?f ' 
transverse  diameter  of  the  eye  is  that  M  h.ch  .s  most  gen  ra  ly  ym^ 
and  the  reason  assigned  for  it  is,  that  t^he  long  >  '^'^  J^e 
in  the  line  of  the  transverse  diameter;  but  •'^  •'^^"^^^^^S 
of  an  inch  from  the  iris  the  long  c>l.ary  artery  "  *^  J°'^^^^ 
divides  at  an  acute  angle  into  two  branches  ""^"^^  '  "1,,'^  Tra- 
it is  obvious  that  the  artery  cannot  be  '  ^'"^^ 
way  to  avoid  the  branches  is,  to  enter  the  needle-  as  above  recoiL 

mended. 
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leedle  is  close  in  front  of  the  cornea,  in  a  line,  corre- 
qionding  to  the  transverse  diameter  of  the  latter,  and  its 
mint  extending  to  opposite  the  nasal  mai'gin  of  the 
lilated  pupil.  He  now  prepares  for  puncturation,  by 
■eti-acting  the  fingers  holding  the  needle,  and  slightly 
m-ning  the  hand,  so  that  the  point  of  the  instrument 
nay  be  presented  to  the  point  of  the  sclerotica,  where 
luncturation  is  to  be  made. 

When  a  cui-ved  needle  is  used,  its  convexity  should 
ook  upwards,  and  its  concavity  downwards  in  making 
he  punctiu-e ;  and  in  order  that  the  point  may  be  applied 
loi'pendicularly  to  the  place  to  be  punctui-ed,  it  is  neces- 
ary  to  depress  the  handle  of  the  instrument;  but  of 
(3iu-se,  in  proportion  as  the  instiniment  penetrates,  the 
umdle  is  raised  to  the  horizontal. 

Laceration  of  the  posterior  luall  of  the  capsule. — Punctu- 
ation being  accomplished,  the  head  of  the  needle,  with 
ts  cutting  edges  upwards  and  downwards — if  a  cuiwed 
leedle,  the  concave  surface  of  com-se  forwards, — is  to  be 
lu'ected  against  the  posterior  wall  of  the  capsule,  and 
nade  to  lacerate  it  freely,  and  to  divide  the  substance  of 
he  posterior  strata  of  the  lens  by  rotatory  movements  of 
he  handle  of  the  instrament. 

The  ivithdrawijicj  of  the  needle  from  the  eye  is  effected  by 

series  of  manoeuvres,  exactly  the  converse  of  those  per- 
ormed  in  introducing  it,  as  above  described. 

This  is  especially  to  be  attended  to,  when  its  head  comes 

0  the  pimctiu-e  in  the  coats ;  here  it  is  to  be  so  rotated, 
hat  the  sm-faces  shall  be  above  and  below  as  at  the  intro- 
uction  of  it,  and  then  it  is  to  be  cbawn  out  at  right 
ngles  to  the  surface  of  the  sclerotica,  for  which  pui-pose, 
•hen  the  needle  is  curved,  its  handle  must  be  depressed 

1  proportion  as  the  head  is  withdrawn. 

After  the  operation  just  described,  there  is  in  general 
ttle  reaction. 

In  consequence  of  the  laceration  of  the  posterior  wall 
f  the  capsule  and  the  necessary  laceration  at  the  same 
I  me  of  the  hyaloid  with  which  the  posterior  wall  is  in 
oimection,  vitreous  humour  obtains  access  to  the  lenti- 
ular  substance.  The  effect  of  this  is  that  the  lens 
■  comes  stni  more  opaque  than  before,  swells  up,  and  is 
ventually  so  far  absorbed  as  to  be  reduced  to  a  thin  and 
l  ittle  cake  behind  the  anterior  wall  of  the  capsule  which 

will  be  obsei-ved  has  been  left  still  entire. 

In  this  proceeding,  though  the  lens,  covered  by  the 
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anterior  wall  of  its  capsule,  may  be,  in  con- 
sequence of  the  swelling  up  of  the  divided 
posterior  strata,  pushed  against  the  uis,  the 
pressure  on  the  latter  is  unifoim,  and  does  not 
irritate  it  in  the  same  degi-ee  as  the  iiTegulai 
pressure  produced  by  the  swollen  lens,  when  the 
operation  by  dividing  the  anterior  wall  of  the 
capsule  first  is  perfonned. 

At  the  end  of  a  month  or  six  weeks  the  opera- 
tion is  to  be  repeated,  but  this  time  it  is  the 
anterior  wall  of  the  capsule  that  is  to  be  lace- 
rated, and  the  anterior  part  of  what  remams  ol 
the  lens  which  is  to  be  divided. 

In  this  case  the  first  step  comprehends  the  punc- 
turation.  The  second  step,  the  inti-oduction  oi 
the  needle  into  the  posterior  chamber,  so  that 
its  lance  head  is  seen  through  the  pupil.  The 
third  step,  the  laceration  of  the  antenor  walloi 
the  capsule  and  the  division  of  the  lens. 

The  introduction  of  the  needle  mto  the  pos-| 
terior  chamber  in  this  case  is  more  simple, 
than  when  the  anterior  wall  of  the  capsule  is: 
lacerated  in  the  first  operation,  as  described. 

^^^Th'e  anterior  wall  of  the  capsule  is  lacerated,  by 
dii-ecting  the  point  of  the  cui-ved  lance-head  oVf 
the  needle  against  it,  and  by  sHght  rotatoiy  moye^i 
ments  of  the  handle  of  the  instiaiment  makmg. 
several  vertical  incisions  in  the  pari.of  it  coiTes-. 
ponding  to  the  pupil.  The  capsiile  is  then  to 
divided  horizontaUy,  by  pressing  one  of  ttfl 
edges  of  the  needle  against  it,  wluch  is  done  by 
slightly  moving  the  handle  of  the  msti-ument 

iTitls'the  sickle-shaped  needle  (Fig.  91)  Jiaii 
is  used,  it  is  best  to  dii-ect  its  concave  cuttiDg 
edce  against  the  capsule  and  divide  it  homon-, 
taUy  first ;  then,  by  a  rotatory  ^^ovement  of  ttd 
instrument,  to  tear  it  in  a  vertical  ^li^'eetio^ 
from  the  cii'cumference  above  and  from  the  OT. 
cumference  below  towards  the  horizontal  m-. 

""'Tn  using  the  sickle-shaped  needle,  punctu-; 
ration  is  made  by  cUrecting  its  point,  ^Mlh  tJi(. 
Fig.  91.  convex  cutting  edge  looking  to,  and  the  coa-- 
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cave  cutting  edge  fi'om,  the  cornea,  the  flat  surfaces  up- 
wards and  downwards,  perijendicularly  to  the  sui-face  of 
the  sclerotica,  and  steadily  tkrusting  it  in  in  a  du^ection 
towards  the  centre  of  the  eyeball,  but  no  deeper  than 
imtil  the  sickle  head  of  the  instrument  disappears.  The 
handle  is  then  inclined  back  towards  the  temple,  and  so 
rotated  that  the  edges  of  the  needle  may  be  directed 
upwards  and  downwards  preparatory  to  its  being  pushed 
on  into  the  posterior  chamber. 

Division  of  the  lens. — Having  thus  freely  divided  the 
rapsule,  the  surgeon  turns  the  sharp  point  of  the  needle 
against  the  lens  opposite  the  pupil,  and  by  slight  rotatory 
movements  of  the  handle  of  the  instrument,  breaks  up  its 
substance. 

K  at  the  end  of  six  weeks  or  two  months  the  pupil  has 
not  begun  to  clear,  it  will  be  necessary  to  repeat  the  opera- 
tion a  second  time.  In  such  a  repetition,  the  fui'ther  divi- 
sion of  the  lens  from  the  fi-ont  is  all  that  is  required. 

From  this  mode  of  operating,  I  have  obtained  excellent 
results,  even  m  persons  above  fifty  years  of  ao-e.  In 
such  persons,  the  cataracts  which  are  white  and  firrn,  are 
often  accompanied  by  a  dissolved  state  of  the  vitreous 
humour  rendering  extraction  dangerous. 

As  the  loss  of  a  small  quantity  of  the  dissolved  vitreous 
hiimour  at  the  time  of  the  operation,  diminishes  the  risk 
ot  mflammafaon,  I  use  a  very  broad  needle  in  order  that, 
through  the  large  punctiare,  issue  may  be  given  to  a  few 
tlrops  of  that  fluid. 


As  generally  perfonned,  the  operation  does  not  com- 
prehend laceration  of  the  posterior  wall  of  the  capsule  and 
msion  of  the  lens  fi'om  behind,  but  simply  laceration  of 
■lie  anterior  wall  of  the  capsule  and  division  of  the  lens 
uom  the  front. 

In  this  mode  of  operating  the  steps  are :— 1st.  Punctu- 
lation.     2nd.  Introduction  of  the  neecUe  into  the  pos- 
i  nor  chamber,  so  that  its  lance-head  is  seen  through  the 
I'upil.    .3rd.  Laceration  of  the  anterior  waU  of  the  cau- 
'ile  and  division 'of  the  lens  fi-om  the  fi-ont,  if  a  fii^t 
■'^ration  on  the  eye  ;  if  it  be  a  repetition  of  an  oi^eration 
'i  further  cbvision  of  the  lens  is  aU  that  is  required 
I  unduratwn  of  the  sclerotica  is  peifonned  in  the  manner 
'  ijove  descnbed. 

Jfr^f'-fon  of  the  needle  into  the  posterior  chamber,  so 
Its  head  IS  seen  through  the  pupil.— The  sui-geon 
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asstu'ino-  himself  by  the  marks  on  the  handle,  that  the 
eda-es  of  the  sickle-head  are  du'ected  upwards  and  down- 
wards •  or,  if  the  needle  be  a  cui-yed  one,  that  the  con- 
vexity'of  the  curve  is  forwards,  and  the  concavity  back- 
wards inclines  the  handle  of  the  insti'ument  well  back 
towards  the  temple  of  the  patient,  and  proceeds  to  push 
its  point  into  the  posterior  chamber,  where  it  will  be  seen 
thi'ouo-b  the  pupil  with  one  surface  looking  foi-wards,  the 
other  "towards  the  cataract,  and  its  edges  upwards  and 
downwards  (Fig.  92). 


Fig.  92. 


In  this  step  tbe  needle  necessai-ily  passes  tbrougb  tke  ■ 
temporal  border  of  the  ciystalline  lens  and  capsule  But 
care  should  be  taken  not  to  spit  the  firm  i^^f^M^^ 
of  the  lens  on  the  one  hand,  or  the  cihary  ^o^y  on  the 
other.     If  this  should  occui-,  the  needle  ought  to  be  a 
little  withdrawn,  to  get  its  point  fi-ee  again,  before  imstaig 
it  on.    In  entering  the  posterior  ^liamber,  the  pomt 
the  needle  is  apt  to  spit  the  n-is  especially  if  the  nee^e 
be  a  straight  one.    The  remedy  for  this  also  i.  to  with 
draw  the  instrument,  until  its  pomt  gets  ^e^;  ^^^f^^* 
may  again  be  pushed  on.    The  importance  of  ^^vrng  the 
point  of  the  needle  free  is  evident.    Agam  the  pomt  ot 
the  needle  may  be  made  to  project  too  much  through  the 
imnil  and  spit  the  inner  suifaco  of  cornea. 
'XeJai  Jo/  the  anterior  wall  -^Pf^^!^'^ 
o/ifcc«<«mc<.-Inthe  last  step,  the  head  <^f  ^? 
appeared  in   the   posterior  chambei-^  .  by  l™^f  J^! 
anterior  wall  of  the  capsule  fi-om  l^-^^^"^-  f.^/""^^ 
ments  are  now  to  be  executed  with  the  Pomt  «f  the  nee^e 
as  are  calculated  to  ensure  the  free  laceration  ot  la^ 
ant'L  iVll      the  capsule  both  vertically  and  horizon- 
tally,  as  above  dii-ectcd. 
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It  is  to  be  remembered,  that  it  is  better  not  to  risk 
reaction  by  attempting  too  much  at  one  time,  in  the  way 
of  breaking  up  the  lens,  but  the  capsule  ought  always  to 
be  fi-eely  lacerated  at  first.  Especial  care  should  be  taken 
not  to  displace  the  whole  lens,  or  even  any  considerable 
piece  of  it  unbroken  up. 

2nd. — Division  of  the  cataract  ly  corneal  puncturation. 

The  instrument  with  which  the  performance  of  this 
operation  is  most  simple,  is  a  straight  needle,  ground  flat 
on  the  sides  towards  the  poiat,  so  that  as  it  penetrates  the 
cornea,  it  fills  completely  the  punctm-e,  though  not  in  a 
forced  manner,  and  thus  prevents  the  escape"  of  aqueous 
humoiu-. 

This  is  an  important  point,  for  if  evacuation  of  the 
aqueous  humoui-  takes  place,  the  iris  and  lens  fall  forward 
and  the  pupH  conti-acts  so  that  the  manipulations  of  the 
operation  are  iaterfered  with. 

Preparatoiy  to  the  operation,  the  pupil  should  be  well 
dilated  by  belladonna. 

First  sitep.— This  comprehends  the  punctiu-ation  and  the 
advance  of  the  pomt  of  the  needle  through  the  dilated 
pupil  towards  the  cataract. 


The  point  of  the  cornea  where  the  needle  is  to  be  made 
t"  pierce,  is  about  half-way  between  its  centre  and  its 
'Uter  and  lower  margin. 

The  flat  surfaces  of  the  needle  being— tlie  one  towards 
I  le  centre  of  the  cornea,  the  other  towards  i;he  maro-iu 
^  he  pomt  of  the  instrament  is  directed  per])enrlicularlv  to 

he  place  above  indicated,  when  it  is  to  bo  made  to  iiierce 
fjy  a  quick  thnist,  executed  solely  by  the  movc-monts  of 

je  fingers  Having  thus  pierced  the  cornea,  tlic  handle 
'1  tne  mstrament  is  depressed,  and  its  point  steadily 
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pushed  on  towards  the  cataract,  stiU  by  the  movemeuts  ■ 

''^SL^JTS".— This  comprehends  the  laceration  of  the 
anterior  capsule  if  a  fii'st  operation,  or  the  breaking  up  of 
the  lens  if  a  repetition.  ,  •,  •      v  .3 

One  of  the  edges  of  the  insti-ument  bemg  directed . 
against  the  capsule,  one  or  more  incisions  are  to  be  m^e 
m  it  from  above  and  outwards,  downwards  and  mwardB,  ■ 
bv  a  lever-movement  of  the  handle  of  the  needle. 

The  division  of  the  lens  is  effected  bo  far  as  is  proper,  : 
hv  similar  incisions.  t    -1  •  n.- 

^Withdrawv,ig  of  the  needle  from  the  ^V'--^  ^^^J^S^'  ^ 
the  sm-facesof  the  insti-ument  are  to  be  dii-ected  m  the  . 
same  way  as  when  it  was  mtroduced. 

Division  of  the  cataract  comlined  with  iridectomy. 

Iridectomy  has  of  late  been  performed  by  some  op^ 
ratoiTas  a  preUminary  to  division  m  cases  of  soft 
cataract  complicated  with  synechia  posterior,  m  whi^ 
Sere  has  been  reason  to  anticipate  much  pressure  on  4e 
ii-is  by  the  swelling  of  the  lens  after  the  division,  or  the 
like. 

The  excision  ought  to  be  above. 

DISPLACEMENT  OF  THE  CATAKACT  AND  ITS 
MODIFICATIONS. 

There  are  two  modifications  of  the  operation  of  displace- 
ment  viz.,  cuclnng      si.^e  depression  m/.ja.on^ 
In  the  one  case  the  displaced  lens  has  its  anteiior  surrace 
dowSwaX  and  somewLt  forwards -^^ 
upwards  and  somewhat  backwards,-its  supenoi  e^, 
foCards  and  somewhat  upwards,-its  lower  backwards., 
and  somewhat  downwai'ds,  thus : 


Fig.  94. 


DISPLACEMENT  OF  THE  CATAEACT. 

In  the  other  case,  the  displaced  lens 
has,  at  the  same  time  that  it  was 
depressed,  been  made  to  tm-n  back 
on  its  lower  and  outer  margin,  so 
that,  its  upper  edge  being  forced 
back  into  the  vitreous  humom-,  its 
anterior  surface  comes  to  be  upper- 
most, its  posterior  surface  dii-ected 
downwards,  thus : — 
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Fig.  95. 


Both  couching  and  recKnation  of 
the  cataract  may  be  eflFected  by 
mferoducing  the  cataract-needle, 
either  thi-ough  the  sclerotica,  that 
IS,  by  sclerotic  puncturation  {sdero- 
tmmijxis),  or  thi'ough  the  cornea, 
that  is,  by  corneal  puncturation  (ke- 
ratonyxis). 

Eeclination  eflTecting  all  that 
couching  can,  and  being  in  every 
respect  a  better  operation,  couch- 
ing has  altogether  faUen  into  dis- 
yise.  It  IS,  therefore,  unnecessary 
to  say  more  about  it  here. 

Indications  for  the  operation  of  clis- 
P^'^ent.-ThB  kind  of  cataract 
'DBSt  fatted  for  displacement  is  the 
isame  as  that  best  fitted  for  extrac- 
<non.  Whether  or  not,  therefore, 
"placement  shoiUd  be  performed 
uistead  of  extraction,  will  depend 
apon  the  absence  of  the  conditions  r, 
necessary  for  or  at  least  favoiu'able  97 

D  D  2 
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to  the  successful  performance  of  extraction  (p.  363),  or 
the  existence  of  the  conditions  unfavourable  to  or  wholly 
forbidding  it  (p.  363). 

Prognosis.— The  displaced  lens,  if  disengaged  ti-om  its 
capsule,  may  eventually  disappear,  or  be  reduced  to  a 
smaU  size,  by  solution  and  absorption,  especially  m  persons 
of  less  advanced  age— say  about  fiftj',— and  when  the  cata- 
ract is  not  veiy  hard.  But  in  such  a  case  we  have  seen 
that  division  would  be  the  better  operation.  In  many  cases, 
however,  it  does  not  dissolve,  and  is  always  apt  to  nse 
ao-ain.  The  success  of  displacement  is  liable  to  be  marred  i 
by  posterior  internal  inflammation,  either  of  an  acute  ? 
character,  supervening  immediately  on  the  operation,  or 
of  a  slow  destructive  character,  coming  on  some  time  sub- 
sequently, and  leading  to  loss  of  sensibility  of  the  retina. 

Instrument  and  dressing.— The  only  mstniment  reqmred 
is  a  lance-shaped  cataract-needle,  either  sti-aight  or 
curved.  (Kgs.  96,  97.)  The  dressings  are  the  same  as 
above  mentioned  for  extraction.  * 


1st.— BecUnation  ly  sclerotic  punduration. 

Eor  the  convenience  of  description,  the  operation  may 
be  supposed  to  be  divided  into  different  steps. 

The  first  step  comprehends  punctm-ation.  The  pomt  ot 
punctm-ation  should  be  about  thi-ee-twentaeths  of  an  met 
from  the  temporal  margin  of  the  cornea,  and  m  the  line 
of  its  transverse  diameter,  as  above  directed  for  division 
by  sclerotic  puncturation. 

The  second  step  comprehends  laceration  of  the  po^tenor 
waU  of  the  capsule,  and  corresponding  part  of  the  vitreous 

^"'Se  third  step  comprehends  the  introduction  of  the 
needle  into  the  posterior  chamber,  so  that  its  lance  head 
is  seen  thi-ough  the  pupil.  n 

The  fourth  step,  laceration  of  the  anterior  wall  ot  tne 
capsule,  and  the  reclination  of  the  cataract. 

The  pupils  of  the  patient  should  be  weU  dilatod  pre 
paratoiy  to  the  operation.  ,  • 

The  position  of  the  patient,  assistant,  and  opaatoi,\^ 
arranged  as  above  recommended  (p  3o9  et  seq.). 

Method  of  holding  the  cataract-need le.-Thc 
instrumeut  is  to  bo  hold  between  the  fore  and  m uldie 
fingers  on  the  one  side,  and  the  thumb  on  the  otner, 
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much  in  tlie  same  way  as  above  recommended  for  the 
cataract- knife. 

Punduratioii. — The  sm-geon  thus  holding  the  needle, 
and  resting  his  hand  by  the  little  finger  on  the  patient's 
cheek,  disposes  it  in  such  a  way,  that  the  blade  of  the 
needle  is  close  in  front  of  the  cornea,  in  a  line,  corre- 
sponding to  the  transverse  diameter  of  the  latter,  and  its 
point  extending  to  opposite  the  nasal  margin  of  the 
dilated  pupil.  He  now  prepares  for  punctui-ation,  by 
retracting  the  fingers  holding  the  needle,  and  sUghtly 
turning  the  hand,  so  that  the  point  of  the  instrument 
may  be  presented  to  the  point  of  the  sclerotica,  where 
punctm-ation  is  to  be  made. 

If  it  be  a  straight  needle  that  is  used,  its  point,  with 
the  cutting  edges  looking  to  and  from  the  cornea,  the  flat 
surfaces  upwards  and  downwards,  is  dii-ected  perpen- 
dicularly to  the  sui-face  of  the  eyebaU  at  the  place  above 
mentioned,  and  steadily  thrust  in  in  a  du-ection  towai-ds 
the  centre  of  the  eyeball,  but  no  deeper  than  until  the 
lance  head  of  the  instrument  disappears. 

When  a  curved  needle  is  used,  its  convexity  should 
look  upwards,  and  its  concavity  downwards  ia  making 
the  punctiu-e ;  and  ia  order  that  the  point  may  be  applied 
perpendicularly  to  the  place  to  be  punctui-ed,  it  is  neces- 
sary to  depress  the  handle  of  the  instrument ;  but  of 
course,  in  proportion  as  the  instniment  penetrates,  the 
handle  is  raised  to  the  horizontal. 

Laceration  of  the  posterior  ivall  of  the  capsule,  and  breach 
in  the  vitreous  hodij  for  the  reception  of  the  lens. — Punctui-a- 
tion  being  accomplished,  the  head  of  the  needle,  with  its 
cuttiag  edges  upwards  and  downwards— if  a  curved 
needle,  the  concave  surface  of  coui'se  forwards, — is  to  be 
directed  against  the  posterior  wall  of  the  capsule,  and 
made  to  lacerate  it  vertically,  and  the  vitreous  body 
behind  and  below  it,  to  the  necessary  extent. 

Introduction  of  the  needle  mto  the  posterior  chamher,  so 
that  its^  lance  head  is  seen  through  the  pupil.  ' 

Having  lacerated  the  posterior  waU  of  the  capsule,  and 
made  a  breach  in  the  vitreous  humoui-  for  the  reception 
01  the  lens,  the  surgeon,  withcbawing  the  instrument 
now  so  far  that  its  neck  comes  again  to  correspond  to  the 
pomt  of  punctiu'e,  as  it  did  when  first  introduced,  and 
Msm-mg  himself  by  the  marks  on  the  handle,  that  the 
eages  ot  the  lance  head  are  directed  upwards  and  down- 
"Wards;  and,  if  the  needle  be  a  cui'ved  one,  that  the 
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convexity  of  the  curve  is  forwards,  and  the  concavity 
backwards,  inclines  the  handle  of  the  instmment  well 
back  towards  the  temple  of  the  patient,  and  proceeds  to 
push  its  lance  head  into  the  posterior  chamber,  where  it 
wiU  be  seen  thi-ough  the  pupil  with  one  suiface  looking 
forward,  the  other  towards  the  cataract,  and  its  edges 
upwards  and  downwards.    Fig.  98. 


Fig.  98. 


In  this  step  the  needle  necessarily  passes  thi-ough  the 
temporal  border  of  the  crystalline  lens  and  capsiile.  But 
care  should  be  taken  not  to  spit  the  fiim  nuclear  part 
of  the  lens  on  the  one  hand,  or  the  ciliary  body  on  the 
other.  If  this  shotdd  occui',  the  needle  ought  to  be  a 
little  withdi-awn,  to  get  its  point  fi.-ee  again,  before  push- 
ino-  it  on.  In  entering  the  posterior  chamber,  the  pomt 
of'the  needle  is  apt  to  spit  the  iris,  especiaUy  if  the  needle 
be  a  straight  one.  The  remedy  for  this,  also,  is  to  with- 
di-aw  the  instrument,  until  its  point  gets  fi-ee,  when  it 
may  again  be  pushed  on.  The  importance  of  havmg  the 
poiat  of  the  needle  free  is  evident.  Agam,  the  pomt  of 
the  needle  may  be  made  to  project  thi'ough  the  pupil, 
and  spit  the  inner  sm-face  of  the  comea. 

Redination  and  laceration  of  the  anterior  wall  oj  the 
capsule  of  the  cataract.— In  the  last  step,  the  lance  head  ot 
the  needle  appeared  in  the  posterior  chamber,  by  picrcmg 
the  circumferential  part  of  the  lens  and  anteiior  wall  ot 
the  capsule  from  behind.  •   o  /. 

Being  sure  that  the  point  of  the  noodle  is  fi-ee  from 
entanglement,  the  surgeon  now  appbes  its  lance  head  Hat 
against  the  lens,  a  Uttle  above  its  transvoi-se  diameter  (it 
the  needle  is  a  curved  one,  it  is  by  its  concave  surface 
that  its  lance  head  is  to  be  appUcd  to  the  Ions  ,  and  then 
by  moving  the  handle  of  the  instruuient  gently  forwards 
a  little,  he  presses  back  the  upper  part  of  the  lens.  AN  hen 
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the  upper  part  of  the  lens  has  yielded  to  this  backward 
pressui'e,  he  rotates  the  needle  slightly  to  keep  it  flat  on 
the  sui-face  of  the  lens,  and  then  presses  the  latter  down- 
wards, backwards,  and  outwards,  by  gently  raising  the 
handle  of  the  instrument  upwards,  forwards,  and  inwards. 
In  this  act  the  anterior  waU  of  the  capsule  is  necessai-Hy 
rent  across. 

If  the  needle  used  is  a  ciu'ved  one,  it  wiU  be  necessary, 
in  order  to  complete  the  depression,  to  apply  the  con- 
vexity of  its  lance  head  to  the  cataract.  This  is  done,  by 
depressing  the  handle  a  very  little,  so  as  to  lift  the  lance 
head  from  off  the  cataract,  and  then  rotating  it  one-half 
romid  its  axis. 

Withdrawing  of  the  needle  from  the  e?/e.— Having,  for 
half  a  minute  or  so,  kept  the  point  of  the  instrument 
resting  on  the  depressed  cataract  to  prevent  it  from  rising, 
the  surgeon  now  lifts  it  slowly  fr'om  off  the  cataract,  by 
lowermg  the  handle.  Seeing  that  the  cataract  does  not 
inse,  he  bnngs  the  head  of  the  instmment  back  into  the 
iposterior  chamber,  by  moving  the  handle  a  little  back- 
wards. Here  the  sui-geon  still  retains  the  instrument 
rnthm  the  eye  for  half  a  minute  longer,  and  makes  such 
movements  of  its  head  as  are  calculated  to  lacerate  what 
of  the  anteiior  waU  of  the  capsule  may  remain  opposite 
ithe  pupn.  The  cataract  remaining  depressed,  the  needle 
imay  now  be  withdi-awn  fi-om  the  eye,  by  a  series  of 
manoeuvres  exactly  the  converse  of  those  performed  in 
mtroducmg  it.  This  is  especiaUy  to  be  attended  to,  when 
Its  head  comes  to  the  puncture  in  the  coats ;  here  it  is  to 
ibe.80  rotated,  that  the  surfaces  shall  be  above  and  below 
as  at  the  mtroduction  of  it,  and  then  it  is  to  be  di-awn  out 
at  nght  angles  to  the  suiface  of  the  sclerotica,  for  which 
purpose,  when  the  neecUe  is  curved,  its  handle  must  be 
aepressed  m  proportion  as  the  head  is  withdi-awn. 

.liir.l^rJ,'''"^"^  ^'''^'J'''        supposed,  the  cataract 

snould  be  found  friable,  breaking  under  the  neecUe 
— reclination  ought  not  of  course  to  be  persisted  in,  but  the 
•ens  leit  to  be  dissolved  and  absorbed ;  in  short,  division 
^to  be  substitiited  for  reclination.  Sometimes  the 
sxtenor  strata  of  the  lens  are  soft  and  the  nucleus  hard  • 
SvideV"^^^  tlie  latter  should  be  reclined  and  the  former 

feff^ctplhfr  """"^  f^escribed,  is  in  general  readily 
Kiected  m  the  common  lenticular  cataract  of  old  i^eonle  • 
■out  sometimes  the  cataract  rises  as  soon  as  the  point 
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of  the  needle  is  withdi-awn  £i-om  it,  and  this  over  and  i 
over  again.     Such  a  cataract  has  been  called  elastic 
cataract. 

The  cause  of  the  elastic  re- ascension  of  the  cataract  is, 
I  am  disposed  to  believe,  that  in  such  cases  the  vitreouB 
body  still  possesses  its  natural  consistence,  and  therefore  ; 
resists  the  sinking  of  the  lens  into  its  substance,  as  every  ■ 
one  -who  has  been  accustomed  to  dissect  healthy  eyes,  , 
knows  the  vitreous  body  wiU  do.  _ 

A  persistence  in  attempts  at  displacement  m  such  a 
case,  would  prove  extremely  detrimental  to  the  mtemal . 
structure  of  the  eye.    The  attempt,  therefore,  ought  not ; 
to  be  repeated,  until  the  posterior  waU  of  the  capsule  has  • 
been  again  lacerated,  and  a  freer  breach  made  m  the 
vitreous  body,  for  the  reception  of  the  reclined  lens. 

I  would  however  remark,  that  when  the  viti-eous  body 
is  of  such  &m  consistence  as  to.  resist  the  lens  bemg 
forced  into  its  substance,  extraction  of  the  cataract  would 
be  a  much  better  and  safer  operation,  if  there  existed  no 
particulai-  indication  of  any  weight  against  it. 

The  lens  may,  instead  of  going  down  under  the  needle,  . 
suddenly  biu'st  thi-ough  the  pupil  into  the  antenor  r 
chamber.  In  such  a  case,  if  it  appeai-s  that  it  was  on : 
account  of  the  firmness  of  the  vitreous  body  that  the  lens  i 
did  not  yield  to  the  needle,  the  sui'geon  should  imme-- 
diately  proceed  to  extraction;  but  if  it  appears  that  the? 
vitreous  body  is  dissolved,  the  connexions  ot  the  lens  > 
weakened,  and  that  on  these  accounts  it  was  that  me- 
lens  sHpt  into  the  anterior  chamber,  it  would  be  safer  i 
practice,  instead  of  exti-acting,  to  endeavom-  with  the  .^ 
needle  to  bring  the  catai-act  back  thi-ough  the  pupil,  antt . 

extraction  be  had  recourse  to,  it  will  be  sufficient  to 
make  a  section  of  one-thii-d  only  of  tbe  cu-cumference  of ' 
the  cornea.    This  being  done,  a  hook  is  inti-oduced,  the 
lens  laid  hold  of,  and  extracted. 

2nd. — ReclinaUon  hj  corneal  puncturation. 
The  instrument  for  this  operation  is  the  cui-ved  cataract 

"^"^The' pupil  should  be  weU  dQated,  preparatory  to  the 
operation,  and  the  position  of  the  patient,  assistant  antt 
operator,  arranged  as  above  recommended  (p.  JoJ, 

BCCl.). 
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The  ueecUo  is  held  between  the  thumb  on  the  one  side, 
'  and  the  fore  and  middle  finger  on  the  other.  The  side  of 
the  handle  on  which  the  thumb  is,  corresponds  to  the 
[convexity  of  the  instrument ;  that  on  which  the  fore  and 
middle  fingers  are  to  the  concavity. 

The  first  sttp  comprehends  the  punctm-ation,  the  ad- 
vance of  the  point  of  the  needle  through  the  dilated  pupil, 
towards  the  cataract,  and  the  appKcation  of  the  convexity 
of  the  needle  against  the  upper  pai-t  of  the  anterior  sur- 
face of  the  cataract. 

The  second  step  is  the  reclination  of  the  cataract. 

The  third  stej)  is  the  withdi-awing  of  the  needle  from 
the  eye. 

FuncturatiM,  t&c. —The  point  of  the  cornea  where  punc- 
turation  is  made,  is  about  one-twentieth  of  an  inch  below 
its  centi-e. 

Holding  the  needle  as  above  dii'ected,  the  operator 
directs  the  lance  head  of  it  towards  the  place  of  punc- 
fcuration  in  such  a  way  that  the  convexity  of  the  curve 
is  downwards,  the  concavity  upwards,  the  extreme  point 

Serpendicular.  The  handle  of  the  needle  must  therefore 
e  dii-ected  upwards.    Pig.  99. 


Fio.  99. 


When  the  eye  is  in  a  proper  position,  the  operator 
nerces  the  cornea  perpendicularly,  with  a  quick  but 
iteady  tkrast,  executed  solely  by  the  movements  of  the 
inimb  and  fingers  holding  the  instrument.  When  the 
ance  head  of  the  needle  has  penetrated  as  far  as  the 
mddle  of  its  cmwe,  the  handle  of  the  needle  is  to  bo 
P'adually  depressed  towards  the  cheek,  the  punctm-ation 
sompleted,  and  the  needle  pushed  on  thi-ough  the  pupil, 
vith  the  point  upwards,  and  convexity  of  its  cui've  to- 
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wai'ds  the  upper  part  of  the  cataract  behind  the  upper  ■ 
part  of  the  iris.    Pig.  99. 

Redination  of  the  cataract. — Having  appHed  the  con-  - 
vexity  of  the  needle  against  the  upper  part  of  the  anterior  . 
surface  of  the  cataract,  and  right  in  the  middle  Hne,  the  > 
operator  raises,  gently  at  first,  the  handle  of  the  instm-  ■ 
ment.    The  instrument  acting  as  a  lever,  the  fulcrum 
being  the  point  of  puncturation  in  the  cornea,  the  point 
of  the  needle  is  by  this  movement  made  to  press  back  the 
upper  part  of  the  cataract.  ■ 

When  the  operator  sees  that  the  upper  part  of  the  . 
cataract  yields,  he  continues  to  raise  the  handle  of  the 
instrament  firmly  and  steadily,  thus  tui-ning  the  cataract 
before  the  needle  downwards  and  backwards,  and  sinking . 
it  in  the  vitreous  humour. 

Having  kept  the  point  of  the  needle  for  half  a  minute 
or  so  resting  on  the  reclined  lens  to  prevent  it  from  rising, 
the  sui'geon  now  slowly  withdi'aws  it  a  little,  still  keeping 
the  handle  elevated,  and  watches  for  another  half  minute 
whether  or  not  it  is  disposed  to  rise  again.  If  not,  he 
continues  to  withdraw  the  needle  still  in  the  same  direc- 
tion until  it  is  quite  free  of  the  catai-act  and  the  viti-eous 
humour-  immediately  suiTOunding,  when  he  depresses  the 
handle,  and  then  brings  its  point  again  into  the  pupil. 

Withdraiving  of  the  needle. — The  cataract  not  rising,  the 
needle,  after  another  pause,  is  finally  withdi-awn  fi-om  the 
eye.  And  this  is  done  by  di-awing  it  out  in  a  horizontal 
drrection,  untU  the  middle  of  the  cm'ved  head  becomes 
engaged  in  the  punctui-e  of  the  cornea,  when  the  handle 
is  to  be  raised,  so  that  the  extreme  point  may  be  with- 
di-awn  at  right  angles  to  the  place  of  punctui-ation,  as  it 
was  introduced. 

In  this  operation,  care  is  to  be  taken  that  the  pupOlary 
margin  of  the  u'is  is  not  caught  by  the  needle,  and  dming 
the  recbnation,  that  the  lower  pupillary  margin  of  the 
ii'is  be  not  pressed  on. 

In  elastic  re-ascension  of  the  cataract,  attempts  at  re- 
clination  should  not  be  persisted  in,  but  the  plan  of 
operation  relinquished.  In  this  case,  laceration  of  the 
vitreous  body  and  posterior  capsule  cannot  be  effected,  as 
it  can  in  reclinatiou  by  sclerotic  punctui-ation. 

Ecclination  by  corneal  punctiu-ation  has  not  been  found 
to  answer  so  well  as  that  by  sclerotic  punctm-ation,  and 
therefore  has  never  come  into  use. 

Treatment  after  redination.— Tho  light  fold  of  linen 


DISPLACEMENT  OF  CAPSULAH  CATARACT.  411 


(p.  381),  to  hang  over  both  eyes,  is  sulHcient  bandage. 
:In  other  respects  the  same  general  management  is  to  be 
adopted  as  above  recommended  after  extraction. 

Accidents  attendant  on  the  operation  of  reclination. — In 
;the  coui'se  of  a  few  hours  after  the  operation,  vomiting 
sometimes  occiu's. 

Acute  iaternal  inflammation  of  the  eye  is  apt  to  be 
'•excited  by  the  operation.  Most  frequently,  however,  the 
I  supervening  inflammation  is  of  a  chi'onic  character,  end- 
ling  in  disorganisation  of  the  eye  and  loss  of  vision.  The 
[inflammation  appears  to  be  at  first  posterior  internal,  with 
!  exudation  on  the  sui-face  of  the  retina,  and  into  the  vitreous 
ihumom',  but  by-and-by  extending  to  the  anterior  segment 
of  the  eye.  It  commences  fi-om  four  to  eight  days  after 
the  operation.  When  the  operation  is  performed  by  corneal 
punctm'ation,  corneitis  and  iritis  are  apt  to  be  excited 
primarily. 

And  after  all,  re-ascension  of  the  lens  is  prone  to  take 
place. 

Li  the  French  edition  of  this  work,  it  is  stated  (p.  430) 
that,  according  to  M.  Magne,  the  application  of  ice  over 
the  eye  immediately  after  the  operation  and  continued 
uninten-uptedly  for  three  days  prevents  any  consecutive 
inflammation ;  it  contributes  to  the  restoration  of  vision 
after  displacement  much  better  than  any  other  of  the 
medications  commonly  employed. 

3rd. — Displacement  of  siliquose  and  secondary  capsular 
cataract. 

If  there  is  reason  to  suppose  that  the  vitreous  humour 
IS  in  a  fluid  state,  and  that  it  would  therefore  be  dangerous 


Fig.  100. 

to  attempt  extraction  either  tkrough  the  cornea  or  sclero- 
tica, displacement  is  the  operation  to  be  had  recoiu'se  to. 

This  is  best  effected  by  means  of  the  cannula  forceps, 
|through  the  small  punctm-e  of  the  sclerotica  made  by  the 
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sickle-shcaped  needle  which  is  fii-st  introduced  for  the 
purpose  of  detaching,  at  the  nasal  side,  the  connectionB 
of  the  opaque  capsule  or  siliquose  cataract.  Being  thus  ^ 
so  far  detached,  the  opaque  body  is  seized  vnth.  the  can- 
nula forceps  and  displaced  to  behind  the  temporal  half  of 
the  ii"is. 

Cataract  in  intants  and  chtldeen. 

Whether  the  central  cataract,  which  we  sometimes  dis- 
cover  after  the  subsidence  of  the  ophthalmia  of  new-hom 
infants,  existed  at  bii-th,  or  came  on  dui-ing  the  inflam- 
mation, cannot  always  be  with  ceiiainty  deteiimned,  for 
want  of  previous  accurate  examination  of  the  eyes  at. 
bii-th.  There  is,  however,  doubt  that  the  infant,  at 
birth,  is  sometimes  affected  with  cataract ;  and  it  is  pro- 
bable that  in  many  of  the  cases  of  cataract  fii-st  noticed 
in  infancy  and  childhood,  the  opacity  had  ah-eady  existed,, 
though  in  a  less  degree,  at  birth.  . 

In  an  infant,  congenitally  affected  with  cataract,  the 
opacity  may  be  so  slight  as  not  to  be  noticeable  to  ordinary 
obsei-vation.  That  there  is  anything  the  matter  with  the 
sight  is  first  discovered  only  by  the  child,  as  it  grows  up,- 
holding  objects  very  near  to  look  at  them.  The  aeiect  is 
accordingly  put  down  as  short-sightedness  (p.  69).  in 
such  a  case  the  surgeon,  on  examination,  discovers  a 
greyish  opacity  of  the  lens,  either  thi-oughout  its  whole 
substance  or  only  in  its  central  nucleus,  the  cu-cumleren-. 
tial  part  being  as  yet  quite  ti-ansparent.  •  •  „i  l 

Congenital  cataract  appeai-s  to  be  owing  to  an  ongmaJ 
imperfect  formation  of  the  crystalline  lens;  and,  as  in 
cases  of  congenital  maKormation  of  other  parts  ot  th^ 
eye  and  of  other  organs,  several  children  of  the  samffl 
parents  are  sometimes  found  affected  with  it. 

Though  the  occun-ence  of  the  disease  m  one  child  ma^ 
make  us  di-ead  lest  the  childi-en  of  subsequent  toths 
similarly  afdicted,  it  is  quite  beyond  oui-  power  to  mxes- 
pose  any  special  means  of  prevention. 

Of  course,  eveiy  attention  should  be  paid  to  the, 
mother's  health  duiing  her  pregnancy  and  ^er  imna^ 
should  be,  as  much  as  possible,  cliverted  fi-om  ^ioo(^| 
over  the  idea  that  the  infant  she  is  carrymg  may  be  aisc. 
born  blind  from  cataract.  i.  on 

In  chUdien  aflccted  with  lenticular  cataract,  we  arc 
Bometimes  told  that  the  opacity  made  its  appearance  anex. 
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convulsions.  In  other  cases  it  cannot  be  traced,  to  any 
cause. 

The  only  remedy  for  congenital  cataract,  as  for  the 
cataract  which  occui-s  at  other  periods  of  life,  is  an 
operation. 

If  the  cataract  be  limited  to  a  smaU  dot  or  dots  of 
opacity  in  the  middle  of  the  pupil,  no  operation  is  imme- 
diately called  for.  When,  however,  the  opacity  involves 
the  lens  so  extensively  as  to  iaterfere  materially  with  the 
sight,  it  is  proper  to  operate. 

The  period  after  bu'th  when  the  operation  for  the  cure 
of  congenital  cataract  should  be  had  recom-se  to  is  before 
teething  commences ;  or,  if  that  period  has  been  allowed  to 
pass,  as  soon  after  teething  has  been  completed  as  possible. 

The  reason  for  the  early  perfoi-mance  of  the  operation 
is  this_: — As  the  iofant  cannot  see,  its  eyes  are  not  fixed 
)n  objects,  but  roU  about  in  a  heedless  manner.  This 
5eiag  allowed  to  go  on,  the  infant  loses  command  over 
he  eyes,  or  rather  does  not  acquii-e  command  over  them  ; 
and  even  if  sight  be  aftei-wards  restored  by  an  operation, 
"he  power  of  dii-ecting  the  eyes  properly  and  steadily 
iowards  objects  may  never  be  fully  gaiaed.  See  below, 
Oscillation  and  Nystagmus. 
It  is  also  to  be  observed  that  good  sight  is  more  likely 
he  restored  by  an  early  operation.  Moreover,  the 
iportant  opportunity  of  education  of  and  by  the  sight  is 
ecured. 

The  cataract  of  iofants  and  childi-en  being  soft  lenti- 
Jular,  the  operation  is  division  by  sclerotic  puncturation 
p.  396).  Extraction  thi-ough  a  puncture-section  of  the 
Jornea  has  also  been  performed  with  success,  but  as  a 
general  rule  it  is  not  to  be  recommended.  Infants  above 
iwo  years  old  may  be  put  under  the  iafluence  of  chloro- 
:orm ;  but  this  is  scarcely  necessary  ia  the  case  of  younger 
nfants. 

They  are  sufficiently  secured  by  wi-apping  them  in  a 
ihawl,_to  confine  their  arms  and  hands,  and  laying  them 
m  their  backs  on  a  table. 

The  tender  and  delicate  constitution  of  early  infancy  is 
«)_  objection  to  the  performance  of  the  operation,  because 
IS  in  itself  extremely  gentle.  Not  more  than  half  a 
mnute  is  taken  up  in  its  performance,  and  the  pain  is 
lot  greater  than  that  of  the  prick  of  a  needle.  The 
nfant  will  crj^  at  the  moment,  but  very  soon  after  be- 
"lomes  pacified. 
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Usually  no  inflammation  results,  and  in  the  copse  of 
some  weeks  the  opaque  lens  is  removed  by  absorption  and 
sigbt  proportionally  restored. 

Not  unfi'equently,  however,  some  degi-ee  of  opacify  n 
of  the  capsule  supervenes,  which  will  requii-e  a  repeti- ; 
tion  of  the  operation  for  its  removal  fi-om  behind  the ; 

^^In  childi-en,  as  just  mentioned,  the  centi-al  nucleus 
of  the  lens  is  sometimes  opaque,  the  circumferential, 
part  being  as  yet  quite  transparent;  or,  though  some- 
what opaque,  transparent  enough  to  aUow  the  circum- 
scribed opacity  of  the  nucleus  to  be  seen. 

In  nuclear  and  ia  central  capsulo-lenticular  cataract, ' 
materially  interfering  with  the  sight,  the  question  ansea 
whether,  instead  of  operating  on  the  lens,  it  would  not' 
be  better  to  open  a  passage  to  the  light  through  the- 
clear  cii'cumferential  part  of  the  lens  by  the  operation 
either  of  iridectomy  or  of  displacement  of  the  pupil  by 

"^Agafnst  such  a  proceeding  stands  the  hhelihood  of  the 
circumferential  part  of  the  lens  eventually  becommg 
opaque  also,  and  thus  necessitatmg  not  only  the  re- 
moval of  the  lens  in  the  long  nm,  but  also  an  opera- 
tion to  correct  the  excenti-ic  position  of  the  pupil. 

On  the  other  hand,  the  advantage  of  catai-act  glasses^ 
not  being  requii-ed,  which  is  very  great  m  the  case  of 
childi-en,  recommends  the  proceedmg,  ev^^  ^Jthough  it 
mav  come  to  be  necessary  at  a  later  period  of  Me  to  have 
recourse  to  the  operation  for  catai-act  m  consequence  of 
the  extension  of  the  opacity  to  the  ^u'cumfeiW  p^ 
of  the  lens.  See  below,  the  operations  for  artificial  pupil 
by  iridectomy  and  by  dislocation  of  the  pupil. 

Secondaby  cataract. 
After  the  operation  of  extivaction  some  portion  of  fte 
cataractous  lens  m^Y  ^'emam  obsti-ucbng  the  l^^U 
foiming  what  is  caUed  secondary  lenticular  cataract. 
inTch  I  case  no  interference  is  m  general  reqiu^. 
except  keeping  the  pupil  dilated  by  ^^^U^do^^'^^^^  ^^^3. 
ticulir  fragments  being  eventuaUy  absorbed    The  pos 
terior  strata  of  the  lens,  both  opaque  and  6™'  ^^J. 
times  remain  adhering  to  the  P««tenor  waU  of  he 
sule,  and  show  little  disposi  ion  to  become  absorbed 
In  such  a  case  I  have  found  it  necessary  to  perfom  the 
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operation  of  division  some  weeks  after  the  extraction  had 
been  i^erformed. 

After  the  operation  of  extraction,  and  especially  after 
that  of  division,  the  capsule  is  liable  to  become  opaque 
and  obsti-uct  the  pupil.  This  forms  secondary  capsular 
:atai'act. 

Operation  for  secondary  capsular  cataract. — ^At  the  same 
time  tha,t  the  capsule  becomes  opaque,  it  is  apt  to  be- 
come thickened  and  very  tough;  it  may  not  therefore 
56  easy  to  divide  it,  so  as  to  make  an  opening  through 
:t,  opposite  the  pupil,  but  this  should  be  first  attempted 
ivith  the  needle  or  cannula  scissors.  If  the  opaque  cap- 
sule admits  of  being  detached  in  a  mass,  it  should  be  ex- 
^■acted  thi-ough  a  small  section  of  the  cornea,  or  through 
I  puncture  of  the  sclerotica,  as  above  recommended,  pro- 
nded  the  vitreous  body  be  sound.  If  there  is  reason  to 
suppose  that  the  vitreous  body  is  in  a  state  of  dissolu- 
tion, it  will  be  safer  to  displace  the  opaque  capsule  in 
the  manner  above  described  (p.  411). 

Comparative  advantages  aot)  disadtawtages  op 
extraction-,  displacement,  am)  division. 

By  the  operation  of  extraction,  the  cataract  is  removed 
whoUy  and  at  once  from  the  eye,  and  very  good  vision 
restored ;  but  the  operation  is  a  nice,  if  not  a  very  dif- 
ficult one,  and  is  liable  to  the  occun-ence  of  the  various 
iccidents  above  mentioned,  by  which  its  success  is  readilv 
marred. 

The  operation  of  displacement,  which  may  be  per- 
;onned  in  the  same  cases  as  extraction,  is  neither  so 
lice  nor  so  difficult  an  operation,  and  does  not  expose 
he  eye  to  the  same  immediate  risk.  The  cataract,  how- 
ever, is  apt  to  return  to  its  former  place.  Eut  even, 
Aough  displacement  may  have  succeeded  as  an  opera- 
ion,  the  eye  is  not  so  safe  as  after  successful  exti-ac- 
lon,  but,  as  above  mentioned  (p.  411),  is  liable  to  be- 
come affected  with  internal  inflammation,  which  ends  in 
imaui'osis. 

Extraction  thus  possesses  a  decided  advantage  over  dis- 
placement, and  is  therefore  generaUy  preferred,  except 
.vnen  the  unfavcm-able  complications  above  mentioned 
ixist  (p.  363). 

The  degree  of  softening  of  the  vitreous  body  requisite 
0  admit  of  safe  displacement  of  the  lens  is  not  so 
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great  as  to  forbid  extraction;  but,  of  course,  if,  in  the" 
cases  in  wbich  the  vitreous  body  is  so  much  dissolved, 
that  the  displaced  lens  is  apt  to  float  up  again,  displace- 
ment be  contra-indicated,  exti-action  is  much  more  so. 

All  other  things  being  equal,  it  might  perhaps  bo  laidki 
down  as  a  general  proposition,  that  in  the  veiy  cases  in 
which  displacement  admits  of  being  most  readily  and: 
safely  performed,  extraction  is  less  safe,  vrhiLst,  on  thet 
other  hand,  in  the  cases  in  which,  in  consequence  of  the. 
soundness  of  the  vitreous  body,  extraction  is  most  safely 
and  easily  performed,  displacement  is  least  so. 

As  the  cases  for  which  division  is  best  fitted  are  dif- 
ferent fi-om  those  in  which  extraction  or  displacement  if 
indicated,  there  is  no  comparison  to  be  made  between^ 
them.  It  is,  however,  to  be  observed,  that  soft  cataracts 
may  be  successfuUy  extracted  through  a  smaU  section  oi 
the  cornea,  and  finn  cataracts  divided.  A  combmatior 
of  division  and  extraction  has  sometimes  been  had  re- 
course to  in  cases  of  common  lenticular  cataract  of  olc 
people.  The  object  of  this  compound  operation  being 
that  the  lens  may,  by  solution  and  absoi-ption  of  lU 
soft  exterior  part,  be  reduced  to  its  hard  nucleus  whick 
in  consequence  of  its  smaU  size,  wiU  admit  of  bemg 
extracted  thi'ough  a  punctui-e-section  of  the  cornea,  ihit 
is  a  proceeding,  however,  not  at  aU  to  be  recommended 
In  any  such  case,  where  there  is  reason  to  dread  mafang 
a  larger  section  of  the  cornea,  it  is  better  not  to  extiac 
at  aU;  but  divide  the  soft  exterior  of  the  lens  and  rechn 

the  nucleus.  ,     ,   .  ,  ,„fon.o 

In  the  case  of  a  mad  woman,  about  sixty  year=  ot  age 
on  whom  I  could  not  ventui-e  to  perform  ^-^^i-action 
divided  the  soft  exterior  of  the  lens  ^nd  rechned  ttc 
nucleus  in  both  eyes  at  the  same  sitting,  with  good  sue 
cess ;  one  repetition  of  the  division  being  required, 
operations  were  perfoi-med  while  the  patient  wa.  unde. 
the  influence  of  chlorofonn. 

Cataeact  giasses. 
The  difference  in  refractive  power  between  the  aix^ 
the  cornea,  being  much  greater  than  ^^^^^^^J  ^he  ^^^^^^ 
humour  and  crystalhne  bodv,  the  ^^^t^^*  •'^"Xf 
fraction  wliich  the  rays  of  l^.f^  undergo  m  the  eye 
order  that  they  may  convei;go  to  foci  on  ^l^^^^^^^^iV  ^^^J^g 
effected  by  the  cornea  on  thou-  first  eutrance.    Ihe  crys 
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talline  body  contributes  comparatively  little  to  tbe  con- 
vergency.  Hence,  vision,  after  a  successful  operation  for 
cataract,  may  be  still  tolerably  distinct  for  objects  at  a  cer- 
tain distance.  Still,  iu  order  that  it  may  be  perfectly  dis- 
tinct, the  use  of  convex  glasses  is  requii-ed. 

But  as  with  the  loss  of  the  crystalline  body,  there  is  loss 
of  the  faculty  of  the  eye  to  adjust  itself  for  different  dis- 
tances, except  so  far  as  variations  in  the  size  of  the  pupil 
contribute  to  that  effect,  glasses  of  different  degi-ees  of 
convexity  are  required  according  as  the  patient  vsdshes  to 
view  neai-  or  distant  objects.  Thus,  convex  lenses  of  two 
and  a  half  inches  focus  are  generally  requii-ed  for  reading, 
and  lenses  of  four  and  a  half  inches  focus  for  viewing  dis- 
tant objects. 

Of  course  before  fixing  on  any  particular  powers,  the 
patient  will  tiy  which  suit  him  best,  and  the  test  which 
should  guide  him  in  his  choice  is,  that  when  the  spec- 
tacles are  put  on,  or,  if  hand-glasses,  when  they  are  held 
immediately  before  the  eyes,  he  sees  objects  distinctly 
at  the  same  distance  as  he  saw  them  before  he  became 
blind. 

EecouTse  is  not  to  be  had  to  the  use  of  cataract  glasses 
until  the  eyes  have  perfectly  recovered  fi-om  the  operation, 
and  have  been  so  for  some  time. 


Section  m. — Operations  ron  Aktipiciax  Pupil.* 

An.  artificial  pupil  is  an  opening  made  ia  the  ii-is,  to 
ive  passage  to  the  rays  of  light  when  the  natiu-al  pupil  is 
-ther,  1st,  covered  by  extensive  central  opacity  of  the  cor- 
ea,  with  or  without  being  contracted,  or  complicated  with 
uechia  ;  or,  2nd,  when  it  is  actually  obliterated,  with  or 
thout  being  complicated  with  opacity  of  the  cornea 
T  synechia,~so  that  the  rays  of  light  can  no  longer  be 
ansmitted  through  it  to  the  retina. 
There  are  three  principal  modes  of  operating  for  arti- 
"^■u  pupa  which  may  be  had  recourse  to,  according  to 
nature  of  the  case,  viz.,  first,  making  the  opening  by 

•  Conformatio  pupillaj  artificialis-Coremorphosis— Coreplastice. 

E  E 
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cutting  out  a  piece  of  the  iriB— the  operation  hy  iridectomy, 
or  excision ;  second,  making  the  opening  in  the  ii'is  by 
means  of  a  simple  incision  or  incisions— <  A e  operation  for  ^ 
artificial  pupil  by  iridoiomy,  or  incision ;  third,  mstead  of  ■ 
actually  making  an  opening  in  the  iiis,  detaching  the 
membrane  at  some  part  of  its  circumference  fi-om  its 
ciliary  connexion— i/ie  opemiJiow  ly  iridodialysiSyOV  separa- 
tion. ,  A  1  • 

In  some  cases,  the  natural  pupil  admits  ot  bemg  80> 
freed  as  to  be  again  available  for  the  transmission  of  hghtt 
to  the  retina.    The  operations  by  which  this  is  effected,.! 
though  not  strictly  operations  for  aHificial  puptl,  aiQv. 
properly  enough  referred  to  the  same  head,  as,  both  m.i 
their  perfonnance  and  in  their  object,  they  closely  agree.- 
The  operations  are  :— First,  the  restoration  to  its  natural . 
position  of  the  pupil  dragged  opposite  a  leucoma  by 
partial  anterior  synechia,  by  means  of  abscission  of  the  band 
of  adhesion.    Second,  the  dislocation  of  the  natui-al  pupiL^ 
to  opposite  a  clear  part  of  the  cornea.  . 

In  the  cases  in  wHch  an  artificial  pupil  is  required,, 
the  ciTstalline  body  may  be  healthy,  or  it  may  have", 
been  removed  by  a  previous  operation  for  cataract  (ot 
which  operation  the  condition  reqmrmg  the  formatioa 
of  an  artificial  pupH  may  be  an  effect)  or  it  may  be;- 
cataractous.  In  the  first  place,  the  crystaUme  must  be 
preserved  untouched;  in  the  last  case,  the  operation  tor 
artificial  pupil  will  require  to  be  combmed  with  that  toi . 

^'^In  cases  of  nuclear  or  central  catai-act,  with  the  or 
cumferential  part  of  the  lens  quite  transparent,  a  passa^ 
for  the  Hght  may  be  opened  up  by  lateral  excision  or  by; 
dislocation  of  the  pupil,  instead  of  operatmg  on  the  al-. 
fected  lens  itself. 


General  conditions  necessary,  or  at  least  favourable,  to  the 
success  of  operations  for  artificial  pupil. 

An  operation  for  artificial  pupil  is  not  to  be  thought  o: 
unless  there  is  reasonable  evidence  that  the  retma  i=  stiL 

'°Betides  being  free  fi-om  inflammation,  the  eye  shoulc 
also  be  othei-wise  tolerably  healthy  m  its  anteiior  seg- 

'^As'the  eye  requiring  the  fomation  of  artificial  pupi 
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has  in  general  already  suffered  so  much  fi-om  inflamma- 
tion, this  process  is  apt  to  be  re-excited  to  such  a  degree 
as  to  occasion  failui-e  of  the  operation,  or  even  complete 
destruction  of  the  eye.  Inflammation  is  especially  prone 
to  supervene  if  that  which  caused  the  state  of  the  eye 
requu-ing  the  artificial  pupil  has  been  scrofulous,  syphi- 
litic, or  gouty. 

If  the  inflammation  which  has  caused  the  state  of  the 
eye  requu-mg  the  artificial  pupil  has  been  scrofulous  in  a 
cHld,  no  operation  should  in  general  be  attempted  until 
after  puberty.  The  most  promising  cases  are  those  in 
which  the  condition  of  the  eye  requiring  the  operation 
13  of  traumatic  origin,  as  after  operations  for  cataract,  or 
has  been  occasioned  by  purulent  ophthalmia. 

The  amount  of  vision  restored  by  the  operation  de- 
pends upon  the  previous  state  of  the  eye,  and  the  mode 
oi  operatmg  which  that  state  pennitted  to  be  adopted, 
together  with  the  degree  of  reaction  which  foUows  the 
operation. 

Preparation  of  the  patient  for  the  operation  for  artificial 
pu^l  —ln  addition  to  the  same  general  treatment  above 
aid  down  for  the  operation  for  cataract,  in  order  to  get 
the  patient  mto  as  good  a  state  of  general  health  as  pos- 
sible, the  preparation  for  undergoing  the  operation  for 
artificial  pupil  should  consist  in  bringing  the  eye  into 
the  iavoui-able  condition  above  mentioned. 

Phce  oftU  iris  where  the  artificial  pupil  should  he  made. 
-ihe  artificial  pupil  should  be  made,  1st,  as  near  the 
middle  as  the  cu-cumstances  of  the  case  will  aUow:  2nd 

fl"^"!?^'!      ''^^''^  °^  temporal  side  is  the  next  best 
place,  then  the  lower,  and  lastly  the  upper. 
J^o^fon  qf  the  patient,  assistants,  and  q^jemior.— This 
jnould  be  the  same  m  general  as  above  recommended  for 
-heoperations  for  cataract  (p.  359,  et  seq.). 

ihe  securing  of  the  eyelids  also  is  to  be  efi"ected  in  the 
>ime  way  as  above  recommended  (p.  360,  et  seq.). 

^VRTIPICL4i  PUPIL  BY  IRIDECTOMY,  OR  EXCISION  OF  A 
BIT  OF  THE  IRIS. 

•xSfon  Tmi*!''  P™^iP^l  Pl^^s  of  excision,  viz.,  lateral 
■vusion,  and  central  excision. 

Lateral  excision  is  the  more  important,  as  it  is  appK- 
^^le  to  cases  in  which  the  lens  is  transparent,  andti 
^  ^  mch  it  may  and  ought  to  be  preserved  so. 

E  E  2 
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Central  excision  is  applicable  chiefly  in 
cases  of  closed  pupil  occun-ing  after  the 
operation  for  cataract,  or  combined  \nth 
cataract. 

1  st.  — Lateral  excision .  * 

Lateral  excision  is  performed  by  making  a 
puncture-section  of  the  cornea  at  some  con- 
venient part  of  its  cu-cumference,  seizing 
with  a  forceps  the  piece  of  iris  which  pro- 
trudes, and  snipping  it  off,  taking  care  to 
include  the  pupillary  margin  of  that  part  of  :" 
the  ii'is.  If  the  ii'is  does  not  protmde  spon- 
taneously, the  portion  to  be  snipped  off  is 
di-awn  out  with  a  blunt  hook  or  the  forceps, 
care  being  taken  not  to  injure  the  crystalline  < 
body. 

The  cases  in  which  the  formation  of  arti- 
ficial pupil  by  lateral  excision  is  applicable  f 
are : — 1st,  cases  of  central  opacity  of  the  cor- 
nea, to  such  an  extent  as  to  cover  the  pupil, 
even  when  dilated  by  belladonna,  in  which  i 
the  iris  and  pupil  are  either  natiu-al,  or  the  i 
former  but  partially  adherent  to  the  cornea, 
and  the  latter  partially  conti-acted ;— the  lens  ■ 
being  still  clear ;  2nd,  cases  in  which  the  ■ 
transparency  of  the  cornea  is  unimpaired, 
but  in  which  there  is  obstruction  of  the  pupil 
by  opaque  deposit  of  lymph,  and  extensive 
adhesions  of  the  pupillary  margin  to  the  cap- 
sule of  the  lens,— the  lens  bemg  in  other 
respects  still  ti-anspai-ent. 

The  conditions  necessary  for  lateral  ex- 
cision are :— 1st,  a  sufficient  extent  of  clear 
cornea  at  that  part  of  its  circumference 
where  the  pupil  is  to  be  made,  to  allow  for 
any  opacity  which  may  result  from  the  cica- 
trice of  the  corneal  incision,  and  that  enough 
of  clear  cornea  may  remain  opposite  the  new 
pupil;  2nd,  the  iris  sufficiently  free  from 
adhesions  to  admit  of  a  portion  of  it  prp" 
triuling  or  beine:  di-awn  out  through  the 
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corneal  incision,  in  order  to  be  excised. 

The  operation  of  Beer  and  Gibson. 
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The  eyelids  are  secured  in  the  same 
way  as  in  the  operation  for  cataract, 
dui'ing  the  first  step,  or  section  of  the 
cornea,  but  dm-ing  the  second  step,  or 
excision  of  the  piece  of  iris,  both  eye- 
lids must  be  secm-ed  by  the  assistant, 
or  one  eyelid  by  one  assistant,  the 
other  by  another,  as  the  operator  re- 
quires to  use  both  hands. 

The  instruments  requii'ed  for  the  ope- 
ration are: — 

1.  A  cataract-knife,  or  lancet-shaped 
knife,  Fig.  101,  for  making  a  punc- 
tm-e-section  of  the  cornea. 

2.  The  canula  forceps  (Fig.  86,  p. 
392),  or  other  fine  forceps,  Fig.  102, 
for  laying  hold  of  the  piece  of  iris 
to  be  excised,  or  if  the  iris  does 
not  protrude  spontaneously,  draw- 
ing it  out  through  the  punctui-e  of 
the  cornea. 

3.  A  pair  of  curved  scissors,  for 
snipping  off  the  piece  of  iris,  Fig. 
103,  p.  422. 

Lateral  excision  comprehends  the 
following  steps : — 

First  step. — Puncture  or  section  of  the 
corwea.— This  is  to  be  made  close  to 
the  sclerotica,  but,  unless  there  be  a 
very  small  extent  of  clear  cornea,  not 
on  the  sclerotic  side  of  its  clear  mar- 
gin, as  directed  at  p.  152,  where  the 
operation  for  a  purpose  other  than  artificial  pupil  is  de- 
scribed, and  to  the  extent  of  one-fourth  of  the  circum- 
ference of  the  cornea. 

Second  step.— Excision  of  the  piece  of  iris.— The  gush  of 
aqueous  humour  which  takes  place  on  completing  the 
section  of  the  cornea  wiU  perhaps  cause  prolapsus  of  the 
ins. 

_  The  operator,  leaving  the  eyelids  in  charge  of  his  as- 
sistant or  assistants,  exchanges  the  knife  for  the  fine 
torceps,  and  takes  the  cuiwed  scissors  in  the  other  hand, 
noldmg  them  in  the  manner  represented  in  Figure  103 
(next  page),  the  thumb  in  one  ring,  the  ring-iiuger  in 
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the  other,  the  point  of  the  fore-finger  on  the  joint,  the 
middle  finger  on  the  branch  in  the  ring  of  which  the 
ring-finger  is,  with  their  convexity  towards  the  eye, 
ready  for  use. 


Fia.  103. 

K  prolapsus  of  the  ii-is  has  abeady  spontan^usly 
taken  place,  it  is  seized  with  the  forceps,  raised  up, 
and  a  portion,  including  the  pupillary  margm,  snipped 
off.  If,  in  consequence  of  synechia,  the  prolapsus 
has  not  taken  place,  and  cannot  be  made  to  do  so  by 
gentle  pressure,  the  operator  carefully  introduces  the 
forceps,  lays  hold  of  the  iris  very  cautiously  at  a  litUe 
distance  from  the  pupiUary  margm,  close  to  the  junction 
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of  the  larger  vnth.  the  smaller  circle  of  the  iris,  di-aws  it 
out,  and  snips  it  off. 

The  size  of  the  new  pupil  should  be  about  equal  to 
that  of  the  natm-al  pupil  in  its  middle  state.  As  to  the 
quantity  of  iris  to  be  cut  off,  in  order  to  obtain  a  new- 
pupil  of  this  size,  it  is  to  be  remembered  that  if  the  stnic- 
ture  of  the  iris  is  healthy,  even  when  but  a  small  piece  is 
snipped  off,  the  aperture  which  results  wiR  be  of  con- 
siderable size. 

What  of  the  iris  may  remain  protruding  is  to  be  gently 
pressed  back  with  the  cui-ette.  The  eyehds  are  then  to  be 
closed,  rubbed  over  the  cornea,  and  suddenly  opened  to 
the  hght. 

_  A  man  of  about  twenty-five  years  of  age,  had  exten- 
sive opacity  of  the  centi-e  of  the  cornea  of  both  eyes  in 
consequence  of  gonorrhoeal  ophthalmia.  The  pupil, 
while  of  its  medium  width,  was  covered  by  the  opacity, 
but  when  dilated  by  belladonna  or  atropia,  its  circumfe- 
rence extended  slightly  beyond  the  densest  part  of  the 
opacity,  so  that  the  patient  was  able  to  see  objects, 
though  very  indistinctly,  and  to  make  his  way  in  the 
street. 

Seeing  that  there  was  no  hope  of  any  further  clearing 
away  of  the  opacities,  I  resolved  to  perform  the  operation 
for  artificial  pupil  by  lateral  excision. 

The  left  eye  was  fii-st  operated  on.  The  upper  eyelid 
having  been  secui-ed  by  an  assistant,  I  made,  with  a 
catai-act  knife,  a  section  of  the  cornea  to  the  extent  of  a 
quarter  of  an  inch  at  its  inner  and  lower  margin.  Im- 
mediately on  this  being  completed  the  aqueous  humour 
escaped,  and  the  adjacent  part  of  the  iris  became  pro- 
lapsed. The  eyelids  were  now  allowed  to  close,  while  the 
aqueous  humour-  at  the  inner  corner  and  on  the  cheek 
■was  wiped  away  with  small  pieces  of  lint.  The  eyelids 
were  then  again  opened,  and  the  one  secm-ed  by  one 
assistant  and  the  other  by  another,  whereupon  I  seized 
the  proti-udmg  portion  of  ii-is  with  a  fine  tooth-pointed 
forceps  and  snipped  it  off,  taking  care  to  include  the 
pupillary  edge.  The  eyeUds  were  then  allowed  to  close 
agam.  After  about  a  minute,  the  upper  eyelid  was 
gently  rubbed  over  the  cornea,  and  then  suddenly  opened 
to  the  hght.  A  sufficiently  good  pupil  having  been  ob- 
tained, no  more  of  the  ii-is  now  protruding,  and  the  ed^es 
01  the  corneal  wound  being  in  apposition,  the  Hds  were 
nnauy  closed  and  retained  by  a  naiTow  strip  of  plaister 


424 


CENTRAL  IRIDECTOMY  OR  EXCISION. 


A  week  after  this  operation,  the  healing  process  having 
gone  on  most  favoui'ably,  I  considered  it  advisable  to 
operate  on  the  right  eye.    The  operation  was  peiibimed 
exactly  in  the  same  manner  as  on  the  left  eye.    A  fort- 
night after,  the  patient 
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was  convalescent,  and 
able  to  make  out  large 
printed  words  by  the  aid  of 
convex  glasses  six  inches 
focus. 

The  sight  has  gone  on 
improving  so  that  he  can 
see  to  read  and  write  a 
little  with  the  help  of 
spectacles. 

EigTire  104  represents 
one  of  the  eyes. 


2nd. — Central  excision. 

In  cases  of  closed  pupil  occurring  after  the  operation 
for  cataract,  the  plan  of  centi-al  excision  which  I  have 
adopted  is  very  simple.  It  consists  m  punctuimg  the 
cornea  about  haKway  between  its  mai-gm  and  centre, 
allowing  the  aqueous  humour  to  escape  without  with- 
di-awing  the  instrument,  and  puncturing  the  ms  also  as  it 
is  falling  against  the  cornea.  This  being  done,  the 
forceps  is  introduced,  the  central  part  of  the  ins  seized  by 
the  edge  of  the  punctiue  in  it,  di-awn  out,  and  cut  otl. 

In  cases  of  closed  pupil,  central  excision,  as  perfoiined 
by  Wenzel,  consisted,  fii-st,  in  making  a  haK  section  ot  the 
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cornea  as  for  extraction,  with  the  ndditional  mana^uvre 
of  BO  puncturing  and  counter-punctui-mg  the  ms  wun 
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the  point  of  the  knife  in  its  passage  through  the  anterior 
chamber,  that  in  the  act  of  cutting  out,  a  semicircular  flap 
of  the  iiis  was  formed.  This  flap  of  the  iiis  was  then  cut 
off  with  a  small  pair  of  scissors,  iutroduced  through  the 
incision  of  the  cornea,  and  the  cataract,  if  present, 
extracted. 

ARTIFICIAL  PUPIL  BY  INCISION.* 

There  are  two  principal  ways  of  operating  for  artificial 
pupil  by  incision,  viz. ,  through  the  sclerotica,  and 
through  the  cornea.  An  important  condition  for  the 
success  of  incision  performed  either  way  is,  that  the 
larger  cii-cle  of  the  iris  be  still  in  a  healthy  state,  as 
regards  intimate  structure  and  contractile  endowments, 
so  that  the  opening  made  in  it  may,  by  its  retraction, 
come  to  gape,  and  the  edges  of  the  incision  thus  be  pre- 
vented fi'om  reuniting. 

In  the  cases  which  may  be  the  subject  of  the  operation 
of  incision,  the  closui-e  of  the  pupil  may  have  been  the 
consequence  of  iritis  succeeding  an  operation  for  cataract. 
If  the  lens  is  still  present  but  cataractous,  it  may  be 
divided  or  displaced  in  the  operation  through  the  scle- 
rotica ;  extracted  in  the  operation  thi^ough  the  cornea. 
If,  however,  the  lens  be  still  clear,  some  other  operation 
than  incision  must  be  chosen,  by  which  the  lens  may 
be  preserved  untouched. 

1st. — Incision  through  the  sderotica.-f 

This  was  the  first  kind  of  operation  performed  for  arti- 
ficial pupil.  The  two  cases  in  which  Cheselden  operated, 
were  cases  of  closed  pupil,  after  the  operation  for  cata- 
ract, by  couching. 

•  In  this  operation,  a  single  incision  is  made  through  the 
iris  in  a  transverse  direction,  above  or 
below  the  situation  of  the  natural  pupil. 
The  radiating  fibres  being  thus  cut  across, 
the  edges  of  the  incision  retract,  and  a 
fusiform  opening  is  the  result.  The  cases 
in  which  this  succeeds  best  are  those  in 
which  the  closure  of  the  pupil  is  owing       Fig.  106. 

*  Iridotouiy. 

+  Cheaelden'a  nperation  for  artificial  pupil. — Pliilosopbical  Trans- 
actions, vol.  XXXV.  Au.  1728. 
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Fig.  107. 


to  the  iris  having  been  prolapsed  through  a 
wound  or  large  ulcerated  opening  of  the 
cornea,  and  is  thus  on  the  stretch.  It  will 
also  succeed  in  simple  closed  pupil,  provided, 
as  above  said,  the  substance  of  the  larger  i 
cii'cle  of  the  ii-is  is  still  quite  healthy.  There 
should  be  a  sufficiency  of  clear  cornea  oppo- 
site the  place  where  the  incision,  of  the  iris 
is  made. 

The  instrument  for  incision  through,  the  scle- 
rotica.— The  instiTiment  used  for  this  pur- 
pose, and  known  under  the  name  of  Adams' 
iris  knife,  has  a  blade  about  nine-tenths  of 
an  inch  long,  about  one-twentieth  of  an  inch 
broad,  sragle-edged,  and  shai-p,  but  some- 
what beUied  at  the  point.    (Fig.  107.) 

The  operation  comprehends  the  following 
steps : — 

First  step. —  Puncturation. —  The  point  of 
puncturation  is  the  same  as  in  the  operation 
for  recliuation  of  cataract,  viz.,  thi-ee-twen- 
tieths  of  an  inch  from  the  temporal  margin 
of  the  cornea,  and  in  the  line  of  its  ti-ansveree 
diameter. 

The  operator  holds  the  knife,  like  the 
straight  cataract  needle  in  recUnation,  its 
surfaces  upwards  and  downwards,  its  cutting 
edge  backwards,  and  rests  his  hand  by  the 
little  finger  on  the  patient's  cheek,  in  such  a 
way  that  the  blade  of  the  knife  is  close_  IQ 
front  of  the  cornea,  in  a  Hue  corresponding 
to  its  transverse  diameter,  and  the  point  ex- 
tending to  nearly  opposite  the  nasal  margin. 
The  hand  being  thus  disposed,  the  thumb 
and  fingers  holding  the  knife  are  reti-acted, 
in  order  that  the  point  may  be  applied  per- 
pendicularly to  the  sui-face  of  the  eyeball,  at 
the  place  above  mentioned,  when  it  is  to  be  « 
steadily  thiiist  towards  the  centre  of  the  eye-  -j 
ball,  but  no  deeper  than  about  one-eighth  of  fl 
an  inch.  . 

Second  step.—Th.Q  handle  of  the  knife  is  \ 
now  to  be  inclined  rery  much  hick  toicards  A 
the  temple,  more  than  in  the  operation  for  r 


THROUGH  THE  SCLEROTICA. 


427 


cataract,  in  order  that  the  point  of  the  knife,  when 
pushed  on,  may  come  to  pierce  the  iiis  fi-om  behind, 
near  its  temi^oral  margin,  say  one-tenth  of  an  inch 
from  it,  and  appear  in  the  anterior  chamber.  This  be- 
ing effected,  the  handle  of  the  knife  is  now  to  be  in- 
clined forward  a  little,  so  that  when  the  knife  is  pushed 
fui-ther  on,  its  poiat  may  pass  across  the  anterior  cham- 
ber, towards  its  nasal  side  (Fig.  108). 


Third  step. — Incision  of  the  iris, — By  now  inclining  the 
handle  of  the  knife  still  more  forwards,  so  that  its  edge 
may  be  fairly  applied  agaiast  the  iris,  and  then  by  with- 
drawing it  somewhat,  it  is  made  to  cut  the  iris.  K  by 
this  first  stroke  the  incision  of  the  u'is  is  not  sufficiently 
large,  the  knife  is  to  be  again  pushed  on  and  again  with- 
drawn, its  edge  being  stni  kept  fauiy  dii'ected  against 
the  part  of  the  iris  to  be  cut.  This  is  to  be  repeated  until 
a  sufficiently  large  incision,  about  one-fifth  of  an  inch, 
has  been  made.  By  the  contraction  of  the  iris,  pre- 
■viously  on  the  stretch,  this  incision  immediately  gapes, 
and  that  to  a  considerable  degree,  and  so  the  fusiforin 
pupil  is  made. 

In  this  step  of  the  operation,  it  may  happen,  especially 
if  the  edge  of  the  knife  is  unduly  pressed  back  agaiast 
the  iris,  that  the  iris  becomes  detached  fi^om  its  ciliary 
connexion  at  some  point,  most  frequently  at  the  nasal 
side.  This  will  impede  the  completion  of  the  incision  to 
the  proper  si^ie.  The  aperture  left  by  the  separation  may 
continue  open,  especially  if  the  iris  is  healthy  in  its 
texture,  but  more  frequently  it  wiU  close  from  super- 
^iv™^  inflammation.  In  such  a  case,  incision,  or  some 
other  operation  through  the  cornea,  may  be  subsequently 
had  recourse  to.  ^  J 

This  operation  for  artificial  pupil  by  incision  has 
laUen  mto  disuse,  as  it  is  found  in  practice  not  an  easy 
thing  to  make  a  sufficient  incision  of  the  iiis,  whUst,  even 
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when  made,  it  is  liable  to  close  again. 
An  incision  may,  however,  be  more 
easily  made  by  means  of  the  cannula 
scissors,  Fig.  109,  the  punctiu'e  of  the 
sclerotica  having  been  premised  as 
above  described,  to  make  waj'-  for  the 
more  easy  introduction  of  the  iostru- 
ment. 

2nd. — Incision  through  the  cornea. 

Incision  with  the  iris  knife  or  can- 
nula scissors  has  also  been  performed 
thi'ough  the  cornea. 

Janin's  operation,  as  improved  on 
by  Maunoii',  which  used  to  be  a  good 
deal  practised,  consists  in  making  a 
small  section  of  the  cornea  at  its 
lower  and  outer  or  its  lower  part,  and 
by  means  of  fine  scissors  introduced 
thi'ough  the  opening,  dividing  the  iris 
by  two  incisions  divaricating  from  the 
situation  of  the  natural  pupil  (Fig. 
110).    By  this  both  the  circulai-  and 


Fig.  110. 


Fig  111. 


luu.  109. 


Fig.  112. 


Fig.  113. 


radiating  fibres  of  the  iiis  are  divided. 
Modifying  this  plan,  which  cannot 
always  be  foUowcd,  Dr.  Mackcujae 
cuts  the  radiating  fibres  only,  making 
the  incisions  divaricate  from  a  pomt 
near-  the  margin  of  the  iiis  (Fig.  lU)- 
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In  either  case,  the  result  of  the  two  incisions  is  a  tri- 
angular flap  of  ii-is,  which  contracts  and  shi-ivels,  so  as 
to  leave  a  free  opening.    (Figs.  112,  113.) 

The  two  incisions  in  this  operation  are  made  when  the 
iris  is  not  on  the  stretch,  and  when  there  is  reason  to 
suppose  that  the  substance  of  the  iris  is  not  so  healthy  as 
to  contract  sufficiently  to  cause  a  single  incision  to  gape 
and  thus  to  form  a  pupil  which  shall  remain  permanently 
open. 


Fia.  ll-l. 


The  instruments  required 
for  the  operation  are,  an 
extraction  knife  and  a 
pair  of  Maunoir's  scis- 
sors (Fig.  114).  The  other 
instruments  employed  in 
extraction  should  also  be 
ready  (p.  364). 

Maujioir's  scissors  are 
extremely  fine,  when 
closed  not  so  thick  as  a 
common  probe,  bent  side- 
ways at  an  obtuse  angle, 
the  blade  corresponding 
to  the  convexity  sharp  at 
the  point  for  piercing  the 
iris,  the  other  blade  probe- 
pointed,  that  it  may  ad- 
mit of  being  easily  and 
safely  pushed  tkrough  the 
anterior  chamber. 

The  operation  compre- 
hends the  following 
steps : — 

First  step. — Section  of 
the  cornea.— This  is  to  be 
made  at  the  outer  and 
lower  part  or  the  lower 
part  of  the  cornea,  as  for 
exti-action  of  the  cataract, 
but  to  the  extent  only  of 
about  one-fom-th  of  the 
circumference  of  the  cor- 
nea, unless  it  is  contem- 
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plated  to  extract  the  lens  or  an  opaque  capsule,  -when  tlie  • 
section  should  be  to  the  extent  of  one-thii'd  of  the  cir- 
cumference. 

Second  step. — Introduction  of  the  scissors  and  incision  of  ' 
the  iris. — The  surgeon  introduces  the  scissors  closed  1 
under  the  flap  of  the  cornea,  and  when  the  point  has  ' 
arrived  at  that  pai-t  of  the  iris  where  the  incision  is  to  be  • 
commenced— the  situation  of  the  natural  pupil  or  near  • 
the  margin  of  the  ii-is,  according  to  cu-cumstances — ^he  \ 
opens  them,  thrusts  the  sharp-pointed  blade  thi-ough  the  ( 
ii-is,   and  pushes   them  on,  the   sharp-pointed  blade  • 
through  the  posterior  chamber,  the  probe-pointed  blade  ' 
through  the  anterior  chamber,  the  ii-is  between  them,  to 
the  opposite  part  of  the  margin  of  the  iris  where  the 
incision  is  to  teitninate.    By  now  closing  the  scissors, 
which  should  be  done  shai-ply,  the  iiis  interposed  be- 
tween the  blades  is  cut. 

The  second  incision  is  now  to  be  made,  commencing  at 
the  same  point  as  the  first,  but  divaricating  from  it 
(Figs.  110,  111).  For  this  pui-pose  the  scissors,  still  kept 
closed,  are  to  be  withdi-awn  and  re-introduced  in  the 
dii'ection  in  which  it  is  proposed  to  make  the  second 
incision.  "When  the  point  of  the  scissors  is  now  opposite 
the  commencement  of  the  incision  which  has  just  been 
made,  the  sharp-pointed  blade  is  passed  behind  the  ii-is, 
and  the  scissors  pushed  on,  then  closed,  and  the  mcision 
made  as  before.  . 

An  additional  step  which  may  be  called  for,  is  extrac- 
tion of  the  lens,  if  present,  or  of  an  opaque  capsule. 

AHirFICIAL  PtrPIL  BY  SEPARATION.* 

This  operation,  which,  like  Maunoii-'s,  is  now  almost 
never  performed,  consists  in  detaching  the  iiis  from  its 
ciliai-y  connection  at  some  convement 
part,  and  di-awiug  it  aside,  so  as  to 
provide  a  passage  for  the  hght.  It  may 
be  performed  tlii-ough  the  sclerotica  or 
thi-ough  the  cornea.  Perforaied  through 
the  cornea,  the  lens,  if  clear,  maybe 
Fia.  115.         preserved  so. 


*  Iiidodiiilysis. 
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Separation  through  the  cornea. 

When  the  iris  is  in  a  healthy  state,  an  opening  made 
by  separation  will  remain  permanent,  in  consequence  of 
the  contraction  of  the  ii-is,  as  is  shown  in  cases  of  acci- 
dent, m  which,  by  a  smart  stroke  on  the  eye,  the  iiis  has 
been  detached  at  some  part  of  its  ciliary  connexion  But 
m  the  cases  in  which  separation  is  designedly  had 
recourse  to  for  the  pm-pose  of  making  an  artificial  pupil, 
the  permanency  of  the  opening  cannot  in  general  be  cal- 
culated on,  m  consequence  of  alterations  in  the  sti-uctuxe 
of  the  ms  produced  by  the  disease  which  occasioned  the 
necessity  tor  the  artificial  pupil. 

In  order,  therefore,  to  ensure  the  pennanency  of  a  new 
pupil  made  by  separation,  the  ciHary  margin  of  the 
detached  portion  of  ii-is  is  drawn  out  through  the  punc- 
tm-e_ot  the  cornea  by  which  the  detaching  insti-ument 
was  introduced,  and  either  left  there  to  be  united  in  the 
cicatrice  or  cut  off. 

Cases  in  which  separation  is  applicaUe.~8maTeA.ioTi  is 
apphcable  m  aU  cases,  but  as  it  is  not  so  good  an  opera- 
tion as  excision  or  incision,  it  is  had  recoui-se  to  in  those 
only  m  which  neither  of  these  two  modes  of  operating  is 
admissible.    The  cases  are :—  -f  6 

1st.  Such  extensive  central  opacity  of  the  cornea,  that 
the  clear  circumferential  part  is  too  smaU  to  admit  of  beins 
encroached  on  by  the  opacity  which  might  result  from 
tHe  cicatrice  of  an  mcision  made  for  lateral  iridectomy 

In  the  case  now  mentioned,  the  iiis  and  its  connexions 
bemg  natui-al,  separation  is  more  easy  and  more  success- 
tul  than  m  the  cases  nest  to  be  mentioned;  and,  although 
ae  new  pupi  might  remain  permanent,  without  stran- 
gulatmg  the  detached  portion  of  iris  in  the  puncture  of 
the  cornea  or  cutting  it  off,  it  is  nevertheless  proper  for 
he  sake  of  certamty,  to  add  one  or  other  of  these  steps 
to  the  simple  separation.  '■ 

hes^ni"  ^tral  opacity  of  the  cornea  and  ad- 

hesion of  the  pupillaiy  margin  of  the  iiis  to  it,  in  which 
m  consequence  of  the  narrowness  of  the  circiLnfereS 
portion  of  cornea  remaining  clear,  the  opacity  of  a  cica. 
tace  cannot  be  .  risked  for  Alaunoir's  operatL  and  in 
wbch  not  even  mcision  through  the  sclerotica  promises 

Dehmd  the  clear  part  of  the  cornea,  or  in  consequence  of 
the  situation  of  that  part;  or  when,  although^ iScSon 
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might  be  otherwise  admis- 
sible, the  lens  is  clear,  and 
it  is  desirable  to  preserve 
it  so. 

As  considerable  pain  at-  - 
tends  separation,  the  assist-  - 
ant  must  secm-e  the  head  i 
■weU,  to  prevent  any  sud-  - 
den  movement,  by  which 
the  operator  might  be  made 
to  detach  more  of  the  iris 
I  Ii       than  necessary. 

Instruments  for  the  opera- 
tion. 

1.  Jaeger's    keratoma,  . 
Eig.  101,  or  Beer's  cataract 
knife. 

2.  A  simple  hook,  Fig.  ■ 
1 16,  or  the  cannula  forceps, , 
Fig.  117. 

The  steps  of  the  opera-  - 

tion  are : — 

1st.  Punctui-e  of  thet 
cornea  by  -which  to  kiti-o- 
duce  the  hook  or  forceps.  ■ 
2nd.  Introduction  of  the 
hook  or  forceps  through 
the  punctui-e  of  the  cor- 
nea, into  the  anterior 
chamber. 

3rd.  Seizure  and  de- 
tachment of  part  of  thet 
iris.  And, 

4th.   Prolapsus  ot  it 
through     the  corneal.* 
puncture. 

Punctrcre  of  the  cornea.-T!his  sho.M  he 
about  one-tenth  of  an  mch  m  l^Jg^^,  the 
Tilace  where  it  should  be  made,  whicn  au 

is  no  adhesion  of  tho  u'ls. 


FiQ.  117. 


Fia.  116. 
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The  opening  in  the  cornea  is  made  bj^  simple  puuctu- 
ration  with  the  keratome  or  cataract  knife,  but,  at  the 
same  time,  care  is  to  be  taken  to  make  the  opening  as 
wide  within  as  without,  otherwise  the  prolapsed  piece  of 
iris  will  not  be  so  readily  retained.  Iiidodesis,  however, 
would  secui-e  this  more  eflfectually  (p.  435). 

Introduction  of  the  hooh  or  forceps. — Having  made  the 
incision  in  the  cornea,  the  operator  lays  aside  the  knife 
for  the  hook  or  forceps.  The  former  he  holds,  like  a 
cataract  needle,  and  introduces  it,  if  used,  convexity  fore- 
most, and  flatways  through  the  opening  in  the  cornea, 
and  m  the  du-ection  of  its  axis,  into  the  anterior  cham- 
ber. The  hook  being  faiiiy  in  the  anterior  chamber, 
the  handle  of  the  instrament  is  to  be  inclined  so  far 
backwards  that  its  -blade  may  come  to  be  parallel  be- 
tween the  u'ls  and  cornea.  This  being  arranged  the  in- 
stalment IS  to  be  pushed  on  thi-ough  the  anterior 
chamber,  with  its  shaip  point,  if  anjrthing,  rather  to- 
wards the  ms  than  the  cornea,  as  far  as  the  ciliary 
circumference  of  the  part  of  the  iiis  to  be  detached. 
Eetore  attaimng  this  point,  a  Kttle  of  the  exti^emity  of 
the  hook  disaj^pears  beMnd  the  margin  of  the  sclerotica. 
II  the  iorceps  is  used,  it  is,  of  coui-se,  introduced  closed 
and  opened  only  when  the  iiis  is  to  be  seized. 

Seizure  and  detachment  of  part  of  the  ^V^s.— Having  thus 
gained  the  ciHary  cii-cumference  of  the  iiis,  the  hancUe  of 
the  mstrument  is  to  be  so  far  rotated  and  inclined,  that 
the  point  of  the  hook  may  be  dii-ected  faii-ly  against  the 
ms,  and  hxed  into  it,  and  that  as  close  to  the  ciHary  cii'- 
cumierence  as  possible. 

The  iiis  being  hooked,  the  instrament  is  to  be  rotated 
and  inclined,  so  that  it  may  be  brought  back  to  the  posi- 
tion it  was  in  before  the  iris  was  hooked.  A  steady  and 
sustained,  but  gentle  pull  or  two  is  now  to  be  made,  until 
the  uis  begins  to  separate.  When  this  takes  place  the 
mstrument  is  to  be  rotated  habP  on  its  axis,  so  that  the 
ms  may  be  the  more  secui-ely  hooked.  If  this  manoeuvre 
oe  attempted  before  separation  has  commenced,  the  iris 
Demg  often  diminished  in  the  cohesion  of  its  textui-e  will 
only  be  torn,  and  the  hold  of  it  by  the  hook  altogkher 
lost.  i5y  now  continuing  to  pull  the  iastrament  slowly 
ana  steadily,  separation  goes  on. 

r/v£''°5"^*'  portion  of  the  iris  through  the 

^nea?  ^«^c^.s7_o«.-WhGn  the  hook  arrives  with  the  hooked 
part  of  the  ms  at  the  puncture  in  the  cornea,  some  nice 


434      EESTOEATION  OF  THE  PUPIL  BY  ABSCISSION. 

manipulation  is  required  to  bring  it  out  without  lettiag 
the  iris  slip  away.  The  essential  point  is  to  press  back 
the  lip  of  the  corneal  punctm-e,  which  is  behind  the  blade 
of  the  hook,  in  order  to  make  the  punctui^e  gape. 

For  seiziag,  detaching,  and  prolapsmg  the  u-is,  the 
cannula  forceps  is  altogether  a  much  more  efficient  mstra- 
ment  than  the  hook.  ,       ,  ... 

As  much  of  the  iris  at  least  is  to  be  prolapsed  as  wiU  ! 
suffice  to  secure  its  retention  in  the  corneal  wound,  and  1 
as  much  more  as  may  be  necessary  to  make  the  new  pupil  I 
of  proper  size.  In  order  to  the  retention  of  the  prolapsed  I 
iris  it  is  to  be  drawn  to  one  or  other  end  of  the  puncture, 
and  jammed  there  between  its  Hps,  or,  what  would  be 
better,  secured  by  iridodesis. 

If  it  be  necessary,  ia  order  to  obtam  a  proper  sized 
pupH  to  di-aw  more  of  the  iiis  out  than  is  actuaUy  neces- 


FiG.  118, 

sarv  for  its  being  retained  in  the  corneal  incision,  the 
sSrabundant  part  should  be  cut  off.  This  may  happen 
when  thT  state  of  the  eye  has  rendered  it  necessary  to 
make  the  incision  of  the  cornea  nearer  the  margm  where 
the  new  pupil  is  to  be,  than  was  above  mdicated. 

When  the  prolapsed  iiis  cannot  be  retamed  between 
the  bps  of  the  corneal  incision,  somewhat  more  should  be 
drawn  out,  and  the  whole  cut  oS  {IndedomedyaUsis). 


OPERATIONS  FOB  AGAIN  REXBEEING  THE  Is  ATUR-VL  PCriL 
AVAIL-'^BLE. 

1st.  Restoration  of  the  pupil  to  Us  natural  position  by 
abscission. 

If  the  pupil  is  dragged  by  a  small  synechia  antmo^ 
from  its  natural  situation  to  opposite  an  oP  ^^^^^^^^^ 
the  cornea,  and  if  it  appears  that  were  the  adhesion 
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divided  the  pupU  would  come  to  be  opposite  a  clear 
part  of  the  cornea,  the  operation  to  be  adopted  is  simply 
the  abscission  of  the  adhesion.  This  is  effected  by  means 
of  a  needle  cutting  on  the  edges  and  increasing  in  thick- 
ness. It  IS  passed  tkrough  the  cornea  into  the  anterior 
chamber  slantingly,  in  order  that  the  aqueous  humoui- 
may  not  escape,  and  the  adhesions  cut.  In  doino-  this 
gi-eat  care  should  be  taken  not  to  iojui-e  the  lens  Iniui-y 
to  the  lens  may  be  avoided  if  the  aqueous  humom-  has  not 
been  allowed  to  escape,  but  not  easily  if  this  accident  has 
occurred. 

Eather  than  nin  any  risk  of  wounding  the  lens  it 
would  be  better  to  perfoim  lateral  excision,  or  the  fol- 
lowing operation. 

2nd.  Dislocation  of  the  pupil  to  opposite  a  clear  part  of 
the  cornea* 

This  is  effected  by  prolapsing  a  portion  of  the  iris 
tlu-ough  a  punctm-e  of  the  cornea,  on  the  sclerotic  side  of 
Its  clear  margm,  and  so  cbagging  the  pupH  away  from 
the  middle  to  opposite  the  ciixumferential  part  of  the 
cornea.  The  punctui-e  of  the  cornea  is  made  with  an  iris 
kiiite,  or  the  pomt  of  a  cataract  knife,  close  to  the  scle- 
rotica and  should  be  about  one-tenth  of  an  inch  in 
extent.  If  the  u-is  is  not  prolapsed  by  the  gush  of  aque- 
ous humour,  it  may  be  so  by  means  of  the  fine  forceps 
(.J^ig.  11/);  or  a  blunt  hook  is  introduced  through  the 
punctui-e,  the  u-is  caught  by  its  pupillary  margm  and 
^awn  out  The  prolapsed  portion  of  ii-is'  is  left  stran- 
gulated in  the  opemng  of  the  cornea,  in  order  that  it  mav 
become  adherent  m  the  cicatrice.  ^ 

3rd.  Dislocation  of  the  pupil  with  iridoclesis.f 

As  giving  effect  and  precision  to  the  operation  of  di<ilo- 
catiou  of  the  pupil,  the  additional  step  of  irtdodesis,  or 
ligature  of  the  iris,  invented  by  Mr.  Critchett,  is  to  be 
recommended     The  punctiu-e  of  the  cornea  being  made 

ttr/l'?.*  ''^''.^^^  ^^^•^'^P''         ^  loop  of  fine  siD^ 

tHread  thrown  round,  as  m  tying  an  artery,  is  introduced 


*  Operation  of  Adams  and  Himly. 
t  tpts,  aud  Se'crij,  tying. 
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ARTIFICIAL  PUPIL  BY  LACEKATION. 

the  iris  seized  midway  between  its  ciliary  and 
pupillary  margin,  and  prolapsed ;  an  assist- 
ant now  slips  down  the  loop  of  tbiead,  and 
tightens  it  round  the  bit  of  iiis,  close  to  the  • 
puncture.  A  single  knot  is  sufficient.  In 
performing  this  delicate  ligature,  each  end  of 
the  thread  may  be  held  with  a  small  broad-  • 
pointed  forceps,  such  as  the  cilia  forceps. 

The  iris  at  the  place  of  prolapse  is  in-  • 
eluded  in  the  cicatrice  of  the  cornea,  whilst : 
the  bit  that  was  strangulated  in  the  hga- 
tui-e  sloughs  off,  which  it  does  m  two  or 
thi-ee  days. 

ARTiriCIAL  PUPIL  BT  LACEEATION  OF  THE 
IMS.* 

In  cases  m  wHch  the  lens  is  still  clear, 
and  the  pupillary  margin  of  the  ms  is  ad- 
herent to  the  cornea  to  a  great  extent,  iyr- 
reU's  hook  (Fig.  119)  may  be  mtroduced  mto 
the  anterior  chamber  thi-ough  a  small  mci- 
sion  in  the  cornea,  and  the  uis  cautiously 
hooked  by  its  pupillary  margm,  and  torn  by 
di-agging  it  in  withdi-awing  the  msti-ument. 

In%a"ses,  again,  in  which  the  pupillary 
margin  of  the  iiis  is  wholly  adherent  to  the 
cornea,  such  a  mode  of  operation  as  the  toi- 
lowing  may  be  adopted.  .  + 

The  cornea  being  punctured  at  that  p^ 
of  its  exti-eme  margin  mdicated  by  toe 
condition  of  the  pa^ts,  the  camiula  for- 
ceps, closed,  is  inta-oduced  tlu-ough  the  an 
terior  chamber  to  the  part  of  the  ui.  to  be 
detached  from  its  adhesion  by  lacerahoa^ 
The  forceps  bemg  opened,  the  ui.  i^  -enea 
in  a  large  fold,  and  a  shor   but  sha^T 

steady  pull  is  ^^^^^  .^'^l^^^i^^f  ;%^ifr  d  J 
substance.     This  1^?^S  /^^^^^^.^.f^  Jut 
tached  and  torn  portion  of  "'^f  .^'^ '^^^^^  °^ 
of  the  wound  by  the  forceps,  which  ha.  never 
been  allowed  to  let  it  go,  and  cut  oil. 


10. 


*  Iridorbesis,  from  Ipis,  and  (>v<r<To,,  to  tear. 
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TEEATMENT  AJFTER   OPEEATIONS  FOR  ARTIFICIAL  PUPIL. 

This  should  be  the  same  in  general  as  after  operations 
for  cataract.  The  patient  is  to  be  kept  in  bed,  his  eves 
protected  from  the  Kght,  and  the  antiphlogistic  reginien 
observed.  Accordmg  to  the  form  and  severitv  of  inflam- 
mation, which  may  supei-vene,  so  must  be  the  treatment. 
In  a  majority  of  cases  recovery  quickly  takes  place  with- 
out any  untoward  sjonptom. 

If  the  lens  has  been  removed,  the  patient  will,  of  coui-se 
requu-e  cataract  glasses,  when  he  comes  to  use  the  eve.' 
Jiven  when  the  lens  is  still  present,  as  after  lateral  ex- 
cision on  account  of  central  opacity  of  the  cornea,  convex 
glasses,  though  of  less  power,  may  be  requii-ed. 

INDEX  OF  THE  DIFFEEENT  MOEBID  STATES  OP  THE  EYE 
IN  WHICH  VISION  MAY  BE  RESTOEED  BY  THE  OPEEA.- 
TION  FOR  AETIFICIAL   PUPIL,  AND   OF   THE  PLAN  OF 
OPERATING,  OR  MODIFICATION  OF  IT  ADAPTED  TO  EACH 

.  PAETICULAE  STATE. 

ti  the  above  description  of  the  different  methods  of 
performing  the  operation  for  artificial  pupil,  the  different 
morbid  states  of  the  eye  in  which  they  are  respectively 
applicable,  have  been  mentioned.  Here,  it  will  now  be 
useful  to  classify  the  morbid  states  and  indicate  the  plan 
01  operation  apphcable  for  each  species. 

Genus  I.— of  morbid  states  of  the  eye. 
Cbmea  principally  affected.— The  ii-is  and  pupil  either 
hpw^  Ti,*^'  ?tH''^se  healthy  in  structm^e,  ad- 
herent to  the  cornea,  to  the  degree  either  of  synechia  an- 
tenor  or  partial  staphyloma,  the  pupil  being  more  or  lees 
Jagged  and  contracted.  The  lens  and  capsule  sound  or 
the  lens  not  present.  ' 

SPECIES  OP  MORBID  STATES.  PLAN  OF  OPERATION. 

Of  S«  iiicui-able  opacity  Lateral  excision,  or  dis- 
of  ae  cornea  of  such  a  size     location  of  the  pupil  with 

wb?  nT  i*?*^  iP^P^'  ^^-^^  indodesis,  opposite  to  wrere 

whendilated  bybelkdonna;  there  is  the  greatest  extmit 

ma  and  pupil  quite  natu-  of  clear  corn!!  ^* 
rai ;  lens  sound. 
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SPECIES  OF  MOEBID  STATES. 

The  opacity  of  the  cornea 
not  so  extensive,  but  con- 
traction of  the  pupil  to  a 
greater  or  less  degree,  and 
di'agging  of  it  behind  the 
opaque  part  of  the  cornea, 
in  consequence  of  synechia 
anterior  or  partial  staphy- 
loma ;  the  lens  sound. 

Cases  in  which  the  pupil- 
lary margin  of  the  iris  is 
adherent  to  the  cornea, 
either  wholly  or  to  a  con- 
siderable extent;  the  iris, 
otherwise  sound  in  struc- 
tui-e,  but  much  on  the 
stretch. 


PLAN  OP  OPEKATION. 

Eeduction  of  pupil  to  its 
natural  situation  by  abscis- 
sion, if  the  sjTiechia  be 
small  and  appears  likely  to 
admit  of  being  readily  di- 
vided. Otherwise  lateral 
excision. 


If  the  lens  be  stiU  pre- 
sent and  sound,  and  if  there 
be  a  sufficient  extent  of 
clear  cornea,  lateral  exci- 
sion may  be  adopted  in  the 
following  manner  : — Hav- 
ing made  a  section  of  the 
cornea,  the  fine  forceps  is 
to  be  inti'oduced,  and  the 
iris  laid  hold  of  by  a  fold, 
and  either  dragged  out,  or 
torn  and  di-agged  out,  and 
cut  off. 


Genus  11.— of  morbid  states  of  the  eye. 

Iris  and  pupil  affected,  cornea  sound,  lens  clear 
opaque. 


SPECIES  OF  MORBID  STATES. 

Simple  closui-e  of  the  pu- 
pil, with  synechia  posterior, 
fi-om  iritis,  the  lens  and 
capsule  supposed  to  be 
clear. 

Closiu-e  of  the  pupil  with 
cataractous  lens,  and  pos- 
terior sjraechia. 


Closure  of  the  pupil, 
after  the  removal  of  a  cata- 
ract. 


PLAN  OF  OPERATION. 

Lateral  excision,  or  ex- 
cision of  prolapsed  iris 
through  section  of  coniea 
half  way  between  centre 
and  cii-cumferenco. 

Maunoii-'s  operation  by 
incision,  with  extraction  of 
the  cataract  thi'ough  the 
opening.  Or  central  ex- 
cision vdth.  exti-action,  may 
be  had  recourse  to. 

This  was  the  kind  of  case 
in  which  Cheseldcn  per- 
foi-med  his  operation  by  in- 
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SPECIES  OF  MORBID  STATES. 


Partial  opacity  of  the  cor- 
nea, closed  pupil,  synechia 
anterior  or  posterior,  and 
cataract.  This  is  a  combi- 
nation of  all  the  morbid 
states  above  enumerated. 


PLAN  OF  OPERATION. 

cision,  through  the  sclero- 
tica   and  if  the  texture  of 
the  ii-is  has  remained  tole- 
rably sound,  the  operation 
with  the  cannula  scissors 
may  be  performed,  though 
central  excision  would  be 
better,  if  the  textm-e  of  the 
iiis  appears  to  be  altered. 
_  Except  in  so  far  as  the 
situation  and  extent  of  the 
clear  part  of  the  cornea  on 
the  one  hand,  and  the  state 
of  the  iris  on  the  other,  in 
such  cases,  necessitates  a 
modification  of  plan  in  ope- 
rating, what  has  been  said 
in  the  preceding  paragraphs 
is  here  aj^plicable. 


Genus  III.— of  morbid  states  of  the  eye. 
Cornea  and  iris  unaffected. 


SPECIES  OP  MORBID  STATE. 

Central  opacity  of  the 
lens. 


PLAN  OP  OPERATION. 

Dislocation  of  the  pupil 
with  iiidodesis,  or  lateral 
excision. 


Section  IV.— CoKGEifiTAL  Defects  of  the  Iris  ai^d 
Pupil. 

1st.  Congenital  absence  of  the  iris* 

"^^.^-^  coi^genitaUy  absent,  or  there  may 
"uml  TtL  ^""^^'^'^  '^''"^-"•^"^ 

*  Irideremia  congenita. 
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CONGENITAL  ABSENCE  OF  IKIS. 


There  is  a  unifoim  dark,  though  not  the  jet  black  ap- 
pearance, behind  the  comea,  but  when  the  light  faUs  upon 
the  ej'^e  in  a  certain  direction,  a  dark  red  reflection  from  . 
its  bottom  is  obsei'ved. 

Both  eyes  have  generally  been  found  to  suffer  from  the 
congenital  defect ;  which  in  some  cases  has  been  com- 
plete in  the  one  and  incomplete  in  the  other. 

The  unfortunate  subjects  of  absence  of  the  ii'is  are  often 
painfully  impressed  by  the  too  gi-eat  inhux  of  light  into  ■ 
the  eye,  so  that  for  relief  they  seek  the  dark,  and  keep 
theii'  eyebrows  depressed  and  their  eyeUds  half  closed. 
Their  vision  is  also  imperfect,  partly  fi-om  the  dazzling 
which  arises  from  the  impression  of  too  much  light  on 
the  retina,  and  partly  in  consequence  of  such  optical 
abeii-ations  as  it  is  the  function  of  the  iiis  with  its  pupil 
to  correct ;  but,  by  their  habit  of  keeping  the  eyebrows 
depressed  and  the  eyelids  haK  closed,  their  eyes  are 
somewhat  protected  from  the  too  gi-eat  influx  of  hght, 
and  their  vision  at  the  same  time  rendered  more  dis- 
tinct. 

The  eyes  may  be  in  other  respects  perfectly  formed, 
or  they  may  be  the  subjects  of  additional  maLformations. 
In  one  case,  I  found  the  lenses,  which  had  become  cata- 
ractous,  misplaced  upwards,  so  that  the  lower  margin 
was  nearly  in  the  line  of  the  transverse  diameter  of  the 
eye. 

Cataract  in  general,  sooner  or  later  forms  ;  sometimes 
it  ali-eady  exists  at  bii'th.     It  often  appears  tremulous. 

Though  cataract  exists,  the  vision  is  still  in  some  degi-ee 
retained,  as  the  rays  of  Hght  find  a  passage  to  the  retina 
thi'ough  the  zonula  lucida,  which  is  seen  ai'oimd  the  cir- 
cumference of  the  opaque  lens.  _  _ 

In  consequence  of  injiuy,  the  greater  part  of  the  ms 
may  be  detached  fi-om  its  ciliary  coimection,  in  which 
case  it  shrinks  to  a  small  size,  and  the  eye  thus  comes  to 
appear  as  if  there  was  incomplete  absence  of  the  iris. 

Treatment.— The  only  thing  that  can  be  done  for  cases 
of  congenital  absence  of  the  iiis,  is  to  wear  over  the 
eyes,  in  the  manner  of  spectacles,  arched  plates  of  black 
horn  or  the  Uke,  having  a  small  aperture  or  trans- 
verse slit  in  them  to  see  thimigh,  analogous  to  the 
snow-eyes  of  the  Esquimaux.  K  the  state  of  vision 
require  it,  concave  or  convex  glasses  may  be  fitted  into 
the  slits.  .       ,  ij 

When  cataract  has  formed,  and  if  an  operation  should 
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be  thought  advisable,  division  is  the  mode  of  operating  to 
be  adopted. 

Imperfect  development  of  the  pupillary  circle  of  the 
iris  sometimes  occm-s,  forming  purtiaL  irideremia. 

2nd.  Coiujenital  fissure  of  the  iris  * 

The  fissure  extends  fi-om  the  pupil  towards  the  ciliary 
circumference  of  the  iris,  and  its  dii'ection  is  almost  con- 
stantly downwai'ds. 


Fm.  120. 


In  some  cases  the  cleft  contracts  along  -with  the  pupil 
though  slowly;  in  other  cases,  the  power  of  contraction 
appears  to  be  confined  to  the  pupil. 

Vision  is  in  general  unimpau-ed,  ujiless,  as  sometimes 
happens,  there  is  some  other  defect  in  the  development  of 
the  eye. 

The  fissure  usually  becomes  nan-ow  in  approaching  the 
ciliary  crrcumference  of  the  ii-is,  but  in  some  instances 
the  opposite  disposition  has  presented  itself.  In  some 
cases  the  fissure  has  been  found  to  implicate  the  pupillary 
edge  of  the  u-is  merely  like  an  angular  notch.  Again  a 
peculiar  variety  of  the  defect  has  been  met  with,  vi^ 
consisting  of  a  fissure  in  the  proper  substance  of  the  iris 
only,  whilst  the  uvea  remained  perfect. 

Sometimes  one  eye  alone  is  affected  with  congenital 
nssui-e  of  the  ms  ;  sometimes  both.    A  case  is  on  record 


Coloboma  iridis  congenitum — Iridoschisma. 
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iu  wliich  there  was  this  malformation  in  one  eye,  and  in ' 
the  other  a  double  pupil,  like  the  figure  of  8. 

In  general,  the  lower  half  of  the  eye  is  less  convex 
than  the  upper,  and  apparently  less  developed.  In  some 
cases  the  whole  eye  has  appeared  smaller  than  natural, 
the  coi'nea  flatter,  the  pigment  deficient,  and  the  eyeballl 
oscillatory.  In  other  cases,  a  complication  with  cataract 
has  been  found  to  exist,  but  a  considerable  degree  of 
vision  still  remained,  as  the  light  penetrated  to  the 
retina  thi-ough  the  fissm-e  of  the  iiis,  and  thence  through 
the  zonula  lucida  by  the  cii-cumference  of  the  lens.  la 
numerous  cases,  however,  the  ej-^eball  has  appeared  quite 
natui-al  in  other  respects,  and  vision  good. 

The  malformation  has  been  observed  to  be  hereditary 
in  families. 

It  has  been  found  on  dissection  that  the  colomba  iridisi 
was  a  part  of  a  more  extensive  fissui-e,  involving  both  the 
retina  and  choroid.  CoupHng  this  vdth  the  fact,  that  ati 
a  very  early  period  a  fissure  extends  thi-ough  the  retina 
and  choroid,  at  the  lower  part,  we  are  readily  led  to^ 
perceive  that  congenital  fissui-e,  implicating  the  lower^ 
part  of  the  iiis,  is  owing  to  an  arrestment  of  develop- 
ment. In  those  cases,  however,  in  which,  as  is  said,  the 
fissure  implicated  some  other  than  the  lower  part  of  the 
iris,  the  defect  cannot  be  attributed  to  this  cause. 

In  almost  aU  the  cases  of  colohoma  iridis  et  cJwroidece, 
which  Dr.  Liebreich  has  examined  ophthalmoscopically, 
a  similar  appearance,  though  in  different  degrees, 
presented  itself,  viz.— An  oval  white  spot,  of  which  thei 
upper  end  was  dii-ected  towards  the  optic  nerve,  or  em_ 
braced  it  entii-ely,  and  of  which  the  lower  end  approached 
more  or  less  nearly  the  ciliary  processes.    Over  this  spot 
there  ramified  some  retinal  and  veiy  small  choroideal 
vessels,  the  latter  of  which  foUowed  a  veiy  unusual 
course  and  penetrated  laterally  into  the  margm  of  the; 
choroid,  which  for  the  most  part  contamed  a  gi-eafe 
deal  of  pigment.    The  optic  noiTe,  when  the  colobom 
merely  embraced  it  below  and  it  remamed  well  ^ehn&l 
above,  was  only  imperfectly  distinguished  towards  thei 
other  sides  by  its  somewhat  redder  or  grayer  coloration 
fi'om  the  bluish- white  sclerotica.    Its  form  was  eUiptical, 
with  the  long  axis  horizontal. 

The  ramification  of  the  vessels  on  the  papilla  deviated 
much  fi'om  the  usual  appearance,  especially  in  this,  thati 
by  far  the  greatest  part  of  the  branches  tiu-ned  upwards; 
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iafter  theii-  exit,  whilst  some  only,  and  those  very  fine, 
iran  do'miwards. 

(  In  cases  of  coloboma  extending  to  the  choroid,  the 
Linembrane  which  forms  the  continuation  of  the  retina 
iover  the  fissure  of  the  choroid,  Dr.  Liebreich  thinks  con- 
tains few  or  no  neiwous  elements  in  its  composition. 
This  opinion  is  founded  on  the  appearance  of  the  form  of 
the  papilla,  coui'se  of  the  retinal  vessels,  and  the  defect 
iof  the  patient's  field  of  vision  corresponding  to  the  defec- 
tive part  of  the  eye. 

i  Fissru-e  of  the  iris  from  injury  {coloboma  iridis  trau- 
\maticum)  may  occur  at  any  part  of  the  iris,  and  to  any 
extent.  There  being  usually  injui-y  of  some  other  part  of 
the  eyeball,  the  mere  fissm-e  of  the  iiis  is  not  the  prin- 
cipal part  of  the  case. 

Misplacement  of  the  pupil  and  deformity  of  it,  are 
tsometimes  met  with  as  congenital  malformations.  In  an 
anfant  whose  parents  were  first  cousins,  I  found  the  pupil 
of  the  right  eye  small  and  seated  towards  the  upper  and 
temporal  side,  and  the  pupil  of  the  left,  somewhat  larger 
towards  the  lower  and  temporal  side,  with  a  slight  coloboma 
apparently  impKcating  the  proper  substance  of  the  iris 
only.  There  was  a  white  central  capsidar  cataract  with 
grayish  lenticular  opacity  in  each  eye. 

The  existence  of  more  than  one  pupO.  has  been  above 
aoticed  (p.  442). 

3rd.  Persistence  of  the  pupillary  membrane. 

Persistence  of  the  pupiUary  membrane  has  been  alleged 
18  a  condition  sometimes  met  with  requiring  an  operation 
tor  artificial  pupil ;  and  as  instances,  Cheselden's  opera- 
aons  are  referred  to,  never  any  others.  Cheselden's 
operations,  however,  were  not  performed  in  cases  of  per- 
Jistent  piipiUary  membrane,  but,  as  above  mentioned 
■p.  425),  in  cases  of  closed  pupil,  after  the  operation  for 
sataract. 

I  Though  the  pupillary  membrane  may  sometunes  still 
ixiBt  at  buth,  it  ere  long  disappears. 

Persistence  of  remains  of  the  pupillary  membrane  is 
lometimes,  though  rarely,  met  with.  In  one  case,— the 
niDject  of  which  was  a  German  gii-1,  aged  sixteen,  who 
^lame  under  my  notice  on  account  of  something  the 
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matter  with,  the  other  eye, — I  found  them  simulating  the 
lonn  of  bands  of  adhesion  between  the  iris  and  cajjsiile  of 
the  lens.    Their  real  natui'e  was  recognised  by  the  cLr- 
cumstance  that  they  sprang  not  from  the  pupillary; 
margin  of  the  iiis,  nor  from  behind  it,  as  adhesions  do,. 


Fig.  121, 


but  fi'om  the  anterior  surface  of  the  iiis,  where  the.: 
pupUlary  joins  the  ciliary  ling,  which  is  the  place  where-' 
the  pupillary  membrane  is  connected  with  the  iiis.  In  ' 
another  case, — the  subject  of  which,  was  a  middle-aged 
woman,  and  who  made  no  complaint  of  her  sight, — the 
remains  of  the  membrane  presented  themselves  in  the 
foi-m  of  a  small  patcli  of  membrane  (paitially  covering  - 
the  pupil)  fi-om  which  bands  extended  to  the  anterior 
siu-face  of  the  iiis  where  the  pupillaiy  joins  the  ciliary 
ring. 
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CHAPTER  IV. 

Section  I.— Abktoejial  States  of  the  Optical  Ad- 
justments AND  EePEACTIONS  OF  THE  EyE. 

Conditions  on  "which  the  movements  of  the  pupil 

DEPEND. 

The  pupil  is,  in  dull  light,  of  its  medium  size,  which 
is  about  one-fifth  of  an  inch  in  diameter.  It  becomes 
conti-acted  to  a  smaller  width  when  the  light  to  which  the 
eye  is  exposed  is  strong ;  but,  on  the  contrary,  dilated  to 
a  larger  size,  when  the  light  is  weak.  Dui^ing  sleep  the 
pupil  is  contracted.  Some  time  after  death  it  is  found  of 
the  medium  width,  showing  that  when  it  is  so,  as  I  many 
years  ago  insisted,  the  ii-is  is  in  a  state  of  relaxation. 

Contraction  of  the  pupil  to  a  smaller,  and  dilatation  of 
it  to  a  larger  size,  are  consequently  manifestations  of  an 
active  state  of  the  iris,  the  former  of  its  circular,  the 
latter  of  its  radiating  fibres.  The  contractions  of  either 
of  these  sets  of  fibres  having  ceased,  it  is  the  elasticity  of 
the  iris  which  brings  the  pupil  back  to  its  medium  dia- 
meter. This  I  long  ago  showed,  so  far  as  the  cessation 
of  the  action  of  the  radiating  fibres  is  concerned,  by  the 
following  experiment  .-—Having  divided  the  anterior  seg- 
ment of  an  eye  from  the  posterior  and  removed  the  lens 
ifrom  the  former,  I  placed  it  imder  water,  and  inserting  a 
(closed  forceps  into  the  pupil,  allowed  the  blades  of  the 
.instrument  to  separate  so  as  to  stretch  the  pupil  to  a 
larger  size.  This  having  taken  place,  I  withdi-ew  the 
forceps,  and  saw  the  dilated  pupil  close  in  to  its  former 
[Width,  a  contraction  which,  of  course,  in  a  dead  eye,  could 
have  been  due  only  to  the  elasticity  of  the  iris. '  That 
elasticity  operates  also  in  bringing  the  pupil  fi-om  a  con- 
tacted state  to  the  medirun  size,  may  be  inferred  from 
the  fact  that  the  pupil  is  often  contracted  immediately 
fetter  death,  but  by-and-by,  when  the  cii'cular  fibres  relax 
iQilates  to  the  medium  size.  ' 
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The  (jontractile  power  of  the  circular  fibres  of  the  iris, 
by  which  the  pupil  is  contracted,  is  under  the  government 
of  the  nei-ve  of  the  third  pair,  whilst  the  contractile  power 
of  the  radiating  fibres,  by  the  action  of  which  the  pupil 
is  dilated,  is  under  the  government  of  nervous  fibres  de- 
rived from  the  sympathetic  in  the  neck.    The  neivouB 
fibres  in  question  being  received  by  the  sjonpathetic,  on 
the  one  hand,  fi'om  the  spinal  maiTow  through  the  hj-po- 
glossal  nerve,  and  the  anterior  roots  of  the  two  last  cer-: 
vical  and  two  or  three  uppermost  dorsal  spinal  neiTcs,  andu 
ti-ansmitted  from  it,  on  the  other  hand,  to  the  cdiaryi 
nerves  thi'ough  the  medium  of  the  ophthalmic  branch  ofi] 
the  fifth,  and  its  connections  with  the  carotid  plexus.  i 
When  the  whole  nerve  of  the  third  pair  is  paralysed,! 
there  is  dilatation  of  the  pupil  to  a  medium  degree,  fi-omJ 
paralysis  of  the  circular  fibres  of  the  iris  pennitting,  1st,-, 
of  the  operation  of  the  elasticity  of  the  ii'is  ;  and  2nd,  of , 
unrestrained  action  of  the  radiating  fibres.    Besides  this: 
efi'ect  on  the  pupil,  there  are,  ptosis,  or  falling  down  of, 
the  upper  eyelid  in  consequence  of  paralysis  of  the  levator: 
palpebrEB,  permitting  of  unresti-ained  action  of  the  orbi-' 
cularis  palpebrarum,  and  a  disposition  of  the  eye  to  tP"! 
outwards,  in  consequence  of  paralysis  of  the  mtei 
rectus  in  common  with  other  muscles  supphed  by 
thii-d  nerve,  peimitting  um-estrained  action  of  the  exteiml-. 
rectus.    (Figs.  1  and  2,  pp.  6  and  7.)  . 

When  dilatation  of  the  pupil  occm-s,  unaccompamed-. 
by  ptosis  and  incapacity  to  tui-n  the  eye  except  outwi^ 
and  a  little  downwards,  it  is  owing  to  paralysis  oi  that, 
branch  only  of  the  nerve  of  the  thii-d  pau:,  which  goes  to 
the  lenticular  ganglion.  _         ,     j  -i 

When  the  sphincter  pupiUse  is  paralysed,  the  pupU  i» 
not  always  inunoveably  dHated.  It  is  still  capable  of 
becoming  more  dilated  by  the  mcreased  action  of  the 
radiating  fibres  and  on  theii-  relaxation  conimg  back  to  a 
middle  state  by  vii-tue  of  the  elasticity  of  the  ms 

Thus  we  not  unfi-equently  meet  with  cases  m  which  the 
pupil  cannot  contract  beyond  the  medium  size-the  aze- 
presented  when  the  iiis  is  in  a  state  of  complete  volaxB-. 
tion  This  incapacity  to  contract  must  depend  on  para- 
lysis, or,  at  least,  much  impaii-ed  power  ot  the  circuJar 
fibreL  .In  such  a  case,  when  the  eye  after  being  darkened 
was  suddenly  opened  to  the  hght,  the  pupil  ^l^^hjiad. 
become  dilated,  tended  to  contmc  ,  but  n°t  do 
beyond,  or  much  beyond,  the  middle  size.  Aftei 
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although  still  e3;posed  to  the  light,  it  again  dilated,  but 
only  to  a  slight  extent :  the  antagonism  of  the  elasticity 
of  the  ii-is  being  sufficient  to  restrain  the  passive  action 
of  the  radiating  fibres.  Something  analogous  has  often 
appeared  to  me  to  be  the  case  in  general  jDaralysis  of  the 
nerve  of  the  third  pair,  in  which,  also,  in  consequence  of 
the  paralysis  of  the  internal  rectus,  there  is,  with  the  in- 
ability to  turn  the  eyeball  inwards,  a  disposition  to  ever- 
sion  of  the  eyebaU  towards  the  temporal  side,  rather  than 
any  marked  eversion  when  the  patient  tries  to  look  for- 
ward. 

In  agreement  with  M.  Bernard,  M.  Budge  has  found 
that  after  section  of  the  oculo-motor  nerve  in  an  animal, 
fall  dilatation  of  the  pupil  does  not  take  place,  but  that 
this  effect  is  produced  by  belladonna  as  usual. 

By  cutting  the  sympathetic  in  the  neck  in  dogs  and 
rabbits,  contraction  of  the  pupil  takes  place,  in  conse- 
quence of  the  radiating  fibres  of  the  iris  being  thereby 
deprived  of  their  supply  of  nervous  influence  and  para- 
lyzed, whilst  the  circular  fibres  of  the  iiis  continue  in  a 
state  of  unrestrained  contraction.  But  it  is  to  be  observed 
that  as  a  first  effect  of  the  section  of  the  sympathetic, 
dilatation  of  the  pupil  may  occur  in  consequence  of  the 
irritation  of  the  nervous  fibres,  excited  by  the  section  at 
the  monient.  Besides  paralysis  of  the  radiating  fibres 
of  the  iris  and  consequent  conti-action  of  the  pupil,  para- 
lysis and  dilatation  of  the  walls  of  the  arteries  of  the  eye 
and  corresponding  side  of  the  head,  is  produced.  The 
consequence  of  which  is  one  fonn  of  inflammatory  con- 
gestion of  those  parts. 

In-itation  of  the  upper  segment  of  the  divided  nerve 
excites  dilatation  of  the  pupil  and  constiiction  of  the 
dilated  arteries  of  the  head  and  eye. 

This  effect  of  ii-ritation  of  the  sympathetic  is  well  ob- 
served in  the  ear  of  the  rabbit.    See  above  (p.  146). 

The  motions  of  the  pupil  are  involuntaiy.  The  power 
of  movmg  the  pupil  by  an  act  of  the  wiU,  which  some 
persons  appear  to  possess,  is  owing,  not  to  a  dii-ect  volun- 
tary power  they  have  over  the  iris,  but  to  the  circum- 
stance that  they  can  readily  exert  the  voluntary  power  of 
directing  the  eyes  and  adjusting  them  according  to  the 
flistance  of  the  objects  looked  at— an  action  which  calls 
lortii  consensual  movements  of  the  pupil. 
f„it  dii-ectly  exciting  the  iiis,  that  light  calls 

forth  contraction  of  the  pupil,  but  by  exciting  the  retina 
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and  optic  nerve,  and  thence  detei-mining  reflex  action 
through  the  brain  to  the  nei-ve  of  the  third  pau-.  Hence, 
when  the  retina  is  iasensible,  or  cut  off  by  section  of  the 
optic  nerve  from  its  connection  with  the  brain,  or  vrhen 
the  nerve  of  the  thu'd  pau-  is  cut  off  by  section  fi'om  its 
coimection  with  the  brain,  the  pupU  is  not  influenced  by 
light,  but  remains  fixed  in  a  dilated  state.  It  is,  however, 
to  be  observed  that  if  an  eye,  cut  out  of  a  living  animal, 
be  exposed  to  light,  the  pupil  is  found  still  to  contract 
somewhat  under  the  stimulus  as  long  as  initability 
remaius.    In  like  manner,  ia  an  eyeball  after  excision, 
atropia  excites  dilatation,  and  Calabar  bean,  conti-actioa 
of  the  pupil,  showing  that  the  muscular  fibres  of  the  ins 
are  in  part  under  the  control  of  ganghonic  centimes  in 
the  interior  of  the  eye. 

When  one  eye  only  is  exposed  to  the  light,  both  pupils 
nevertheless  contract,  though  in  a  less  degi-ee  than  when 
they  are  both  exposed  to  the  action  of  the  light  at  the 

same  time.  -i.  .  j  •. 

This  sympathy  between  the  two  mdes,  maniiested  by 
motion  of  both  pupils,  though  one  eye  only  be  exposed 
to  variations  of  light,  is  explicable  by  the  fact  that  the 
optic  nerves  have  each  a  root  in  both  sides  of  the  bram, 
and  may  therefore  each  be  connected  in  the  manner  aboT* 
explained  with  both  oculo-motor  nerves. 

In  some  cases  of  amaui-otic  bhndness,  the  motions  ot 
the  pupil  under  the  influence  of  Hght  are  natui-al.  This, 
is  explained  by  supposing  that  the  morbid  condition  on 
which  the  blindness  depends,  involves  only  the  part  of  the 
brain  which  is  the  seat  of  visual  perception,  and  that  it  is 
in  front  of  this  part  of  the  brain  that  that  condition  ot 
stractm-e  exists  through  which  reflexion  takes  place,  from 
the  optic  on  the  oculo-motor  nerve.  -i  ■  * 

In  most  cases  of  amaurosis,  motion  of  the  pxipil  is  not 
excited  by  the  Hght.  If,  in  a  case  of  this  kind,  one  eye 
only  be  affected,  the  pupil  remams  fixed,  so  long  as  tlie 
sound  eye  is  covered,  but  as  soon  as  the  latter  is  exposed 
to  the  Ught,  and  motion  of  its  pupil  thereby  excited 
motion  of  the  pupil  of  the  amaurotic  eye  is  generaUy 
though  not  always,  likewise  excited.  .  . 

In  cases  of  mydi-iasis,  but  especially  of  amaurosis,  m 
which  the  pupil  moves  in  concert  with  that  of  the  opi» 
site  sound  eye,— there  is  no  reason  for  supposing  that  tne 
third  pair  is  at  all  affected.    The  dilatation  of  the  pupn 
is  most  probably  owing  to  spasmodic  contraction  ot  tuc 
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radiating  fibres  of  the  ii'is  overpowering  the  action  of  the 
circular  cues. 

If  this  be  so,  the  contraction  of  the  radiating  fibres 
may  be  supposed  to  be  owing,  in  the  amaui'otic  cases,  to 
reflex  action  of  the  nerves  on  which  the  contractile  power 
of  the  radiating  fibres  depends,  called  forth  by  the  insen- 
sible state  of  the  retina,  in  a  manner  analogous  to  that  in 
which  the  absence  of  the  excitement  by  light  of  the  healthy 
retina  calls  forth  dilatation  of  the  puj^il,  whilst,  in  con- 
sequence of  the  same  insensible  state  of  the  retina,  reflex 
action  of  the  nerves  on  which  the  contractile  power  of  the 
chcular  fibres  depends,  is  no  longer  called  forth  by  the 
stimulus  of  light ;  but  in  the  cases  of  fixed  dilatation  of 
the  pupil,  in  which  the  retiaa  is  quite  sensible  (mydi'iasis, 
properly  so  called),  the  mode  in  which  the  excitement  is 
communicated  to  the  neiwes  supplying  the  radiating  fibres 
of  the  ii'is  must  be  diS'erent.  The  remote  causes  are  blows 
on  the  eye  and  head,  gastric  ii-ritation,  rheumatisin,  &c. 

Persistent  contraction  of  the  pupil,  apparently  in  con- 
sequence of  spasmodic  action  of  the  cii'cular  fibres  of  the 
iris,  occui-s  in  some  cases  of  amaui'osis  (erethitic  cases). 
The  spasmodic  action  appears  to  be  kept  up  by  the  ir- 
ritable state  of  the  retina,  exciting  reflex  action  of  the 
nerves  of  the  third  pau',  in  a  manner  similar,  except  in 
degi'ee,  to  what  occui'S  in  ordinary  circumstances  by  the 
action  of  hght.  In  some  cases,  the  spasmodic  action 
appears  to  be  occasioned  by  irritation  of  l^ie  branches  of 
the  ophthalmic  of  the  fifth  pair  exciting  reflex  action  of 
the  oculo-motor. 

1st.- — Action  of  Mydriatics  on  the  pupil. 

The  aqueous  humour  of  a  rabbit,  into  whose  eye  a 
solution  of  atropia  had  been  repeatedly  di'opped,  being 
evacuated,  collected,  and  dropped  into  the  eye  of  a  dog, 
was  found  by  Dr.  von  Graefe  to  produce  dilatation  of  the 
pupil  in  the  latter  animal.  This  shows  that  a  solution  of 
latropia  di-opped  into  the  eye  makes  its  way  by  endosmose 
into  the  interior. 

It  would  appear,  therefore,  that  it  is  a  direct  local 
laction  of  the  atropia  on  the  radiating  muscular  fibres  of 
;the  iris,  or  what  is  as  likely,  on  the  sympathetic  nerve  cells 
lor  fibres  ia  the  iris,  which  causes  the  dilatation  of  the 
ipupU. 

It  is,  however,  to  be  remembered  that  dilatation  of  the 
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pupil  is  produced  by  the  internal  administration  of  bella- 
donna, and  by  its  application  to  the  skin  at  some  dLstance 
from  the  eye.  Direct  action  on  the  iris  is,  therefore,  not 
a  sine  qua  non. 

Seeing  that  the  state  of  relaxation  of  the  iiis,  is  that  in 
which  the  pupil  is  neither  much  contracted  nor  much 
dilated,  and  that  contraction  and  dilatation  of  the  pupil 
are  manifestations  of  an  active  state,  the  former  of  the 
circular,  the  latter  of  the  radiating  fibres  of  the  iris,  it  is 
to  be  inferred,  that  the  action  of  belladonna,  in  producing 
dilatation  of  the  pupil,  consists  in  calling  forth,  through 
the  medium  of  the  ganghonic  system,  the  contraction  of 
the  radiating  fibres.  These  fibres,  it  is  to  be  remarked, 
are  different  fi'om  the  circular  fibres,  immediately  undo" 
the  influence  of  the  ganglionic  system. 

The  action  of  belladonna  in  dilating  the  pupil  is  analo- 
gous to  that  which  I  have  found  it  to  possess,  of  detei-min- 
ing  constriction  of  the  smaU  arteries  of  the  fi-og's  weh; 
their  circular  fibres  being,  like  the  radiating  fibres  of 
the  ii-is,  under  the  influence  of  the  ganglionic  system 
(P-  141). 

An  opinion,  many  years  ago  expressed  by  Professor 
Weber,  of  Leipsig,  that  beUadonua  acts  by  paralysing  the 
circular  fibres,  and  at  the  same  time  exciting  the  radia- 
ting ones,  has  lately  been  revived  by  Biffi,  Cramer,  jmd 
De  Euiter.  This,  it  wiU  be  observed,  is  merely  saying 
that  the  two  sets  of  fibres  are  antagonists,  and  that  when 
one  set  is  excited  the  other  is  relaxed.  This  opinion, 
therefore,  virtually  is,  that  belladonna  excites  to  con- 
traction the  radiating  fibres  of  the  ii'is. 

In  explanation  of  the  mode  of  action  of  mydriatics,  it  is 
not  necessary  to  assume,  then,  that  the  ch-cular  muscu- 
lar fibres  or  sphincter  pupillte  becomes  paralysed.  Iq 
paralysis  of  the  sphincter  the  pupil  falls  into  the  middle 
state  by  virtue  of  the  elasticity  of  the  iris,  or  at  the  most, 
somewhat  dilated  by  the  unrestrained  action  of  the  radi- 
ating fibres,  but  not  to  the  full  extent  of  theii-  action. 
This  is  sho^Ti  by  the  fact,  first  pointed  out  by  Professor 
Eueto  of  Leipsig,  that,  in  complete  paralysis  of  the 
oculo-motor  nerve,  the  pupil  admits  of  being  very  much 
more  dilated  by  the  action  of  atropia ;  and  also  by  the 
fact,  above  mentioned,  that  after  section  of  the  nerve  ot 
the  third  pair-,  belladonna  still  acts  as  usual. 

In  cases  of  iritis,  in  which  exuded  Ipnph  has  formed 
Lands  of  adhesion  between  the  pupillary  mai-gm  of  the 
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iris  and  the  capsule  of  the  lens,  we  see  that  when  the 
inflammation  of  the  iris  subsides,  and  belladonna  comes 
to  exert  its  full  influence,  the  tearing  of  the  bands  of 
adhesion  by  the  dilatation  of  the  pupil  is  a  manifestation 
of  force  exerted  by  the  contraction  of  the  radiating  fibres, 
which  strikes  one  as  being  the  result  of  active  contraction, 
rather  than  the  result  of  the  mere  passive  action  of 
muscular  fibres  freed  fi-om  the  opposition  of  their  an- 
tagonist. 

After  section  of  the  sympathetic  in  the  neck  in  rabbits 
on  one  side,  the  pupil  on  that  side  is  not  at  first  so  fully 
dilated  by  atropia  as  on  the  other  side. 

In  reference  to  this  it  is  to  be  remarked,  that  when  the 
iiis  is  in  a  state  of  congestion  or  inflammation,  the  pupil 
tends  to  contract,  and  yields  incompletely  to  the  influence 
of  belladonna.  Now,  I  have  no  doubt  that  the  iris  is  in  a 
state  of  congestion  after  section  of  the  sympathetic  in  the 
neck  as  well  as  the  conjunctiva,  and  other  parts  of  the 
side  of  the  head;  and  that  there  is  on  that  account  a 
greater  tendency  to  contraction  of  the  pupil  than  is 
merely  the  result  of  the  unrestrained  action  of  the  cir- 
cular fibres  permitted  by  the  paralysis  of  the  radiating 
ones.  This,  I  believe,  may  be  one  cause  of  the  imperfect 
chlatation  of  the  pupil  in  such  experiments  as  those  I  am 
speaking  of.  The  contraction  of  the  pupil  in  cases  of 
tumours  pressing  on  the  sympathetic  in  the  neck  is  also, 
no  doubt,  in  part  owing  to  the  coincident  congestion  of 
the  ii'is. 

2nd. — Action  of  myotics  on  the  pupil. 

Under  the  action  of  irritating  applications  to  the  con- 
junctiva, the  pupil  becomes  contracted  for  the  time,  but 
such  action  on  the  pupil  is  not  the  counterpai't  of  that 
exerted  by  belladonna. 

The  only  known  agent  which  causes  conti'action  of  the 
pupil,  as  belladonna  causes  dilatation  of  it,  is  the  Calabar 
bean. 

It  is  applied  to  the  eye,  as  above  mentioned,  in  the 
form  of  a  fluid  extract,  one  di-op  of  which  is  equal  to  a 
graia  of  the  bean,  or  by  means  of  gelatine  impregnated 
with  it  in  such  a  proportion  that  a  piece  one-fifth  of  an 
inch  square  put  into  the  lower  palpebral  sinus,  and  left 
to  dissolve  there,  is  sufficient  to  produce  the  effect  (p.  83). 

Too  strong  an  application  of  the  Calabar  bean  causes 
-overe  pain  for  some  time. 

G  G  2 
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The  fluid  extract  being  dropped  into  the  eye,  as  the 
solution  of  atropia  is,  the  pupil  begins  to  contract  in  five 
or  six  minutes,  and  goes  on  to  contract  for  about  half  an 
hour.  The  contraction  of  the  pupil  fi-om  the  Calabar 
bean,  which  is  greater  than  that  excited  by  the  sti'ongest 
action  of  light,  does  not  contiaue  so  long  as  the  dilatation 
of  the  pupU  from  atropia.  After  the  subsidence  of  the 
contraction,  the  pupil  becomes  rather  dilated. 

In  mydriasis  from  paralysis  of  the  oculo-motor  nerve, 
the  Calabar  bean  excites  myosis  or  contraction  of  the  ■ 
pupil. 

In  mydriasis  from  a  weak  solution  of  atropia,  the  ■ 
Calabar  bean  excites  contraction  of  the  pupil,  but  when  . 
the  action  of  the  latter  subsides,  the  pupU  again  falls  ■■ 
under  the  influence  of  the  atropia  previously  apphed ;  the 
dilating  action  of  which  had  been  for  the  time  over-  ■ 
come  by  the  sti-onger  conti-acting  effect  of  the  Calabar  ■ 
bean, — not  actually  neutralised. 

Calabar  bean  may  thus  be  used  to  counteract  the 
effects  of  atropia  which  may  have  been  used  to  obtain 
dilatation  of  the  pupil  for  exploration  of  the  mtenor  of 

As  dilatation  of  the  pupil  is  a  principal  symptom  of  the 
general  action  of  belladonna  on  the  system,  so  wn- 
traction  of  the  pupil  Avas,  m  1856,  shown  by  Dr.  Van 
Hasselt  to  be  a  principal  symptom  of  the  general  action 
of  the  Calabar  bean  on  the  system.  To  Dr.  Thomas 
Eraser  we  are  indebted  for  the  discoveiy  that  its  direct 
application  to  the  eye  produces  the  same  effect,  and  to  Dr. 
D.  A.  Eobertson  for  having  dii-ected  attention  to  its 
action  on  the  adjustment  of  the  eye  for  near  sight. 

When  locaUy  appHed,  the  solution  of  the  Calabar  beaii 
wiU  make  its  way,  by  diffusion,  into  the  mtenor  of  the 
eye.  Like  the  solution  of  ati-opia.  _  _  . 

Seeing  that  the  state  of  relaxation  of  the  ins  is  that  in 
which  the  pupil  is  neither  much  contracted  nor  mucn 
dilated,  and  that  contraction  and  dilatation  of  the  pupU 
are  manifestations  of  an  active  state,-the  foiTuer  ot  ttto 
cii-cular,  the  latt:er  of  the  radiating  fibres  of  the  ms,— « 
is  to  be  inferred  that  the  action  of  the  Calabar  bean  in 
producing  contraction  of  the  pupil  consists  m  callino 
forth  the  contraction  of  the  cii'cular  fibres  or  sphincter 
pupilliB,  cither  by  direct  action  on  them,  or  througli  ine 
medium  of  the  nerve  of  the  thii'd  paii-,  which  governs 
thcii"  contractions. 
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In  explanation  of  the  mode  of  action  of  the  Calabar 
bean,  it  is  not  necessary  to  assume  that  the  radiating 
muscular  fibres  of  the  iiis  become  paralysed. 

It  has,  indeed,  been  found  that  the  Calabar  bean 
always  excited  greater  conti-action  of  the  pujiil  in  dogs 
and  rabbits  after  section  of  the  sympathetic  in  the  neck ; 
but,  on  the  other  hand,  irritation  of  the  sympathetic 
excited  the  dilatation  of  the  pupil  though  under  the 
iafluence  of  the  Calabar  bean, 

3rd. — Action  of  atropia  and  Calabar  hean  on  the  adjustment 
of  the  eye. 

As  belladonna,  besides  exciting  dilatation  of  the  pupil, 
excites  an  extreme  state  of  adjustment  of  the  eye  for 
distant  sight,  so  the  Calabar  bean,  besides  exciting  con- 
ti-action of  the  pupil,  excites  an  extreme  state  of  adjust- 
ment of  the  eye  for  near  sight. 

In  cases  of  iiideremia,  or  congenital  absence  of  the  iris, 
the  adjustment  of  the  eye  for  distant  sight  is  still  excited 
by  atropia,  and  for  near  sight  by  the  Calabar  bean. 

Whilst  dilatation  of  the  pupil  by  atropia  is  evidently 
owing  to  contraction  of  the  radiating  fibres  of  the  iris, 
the  coincident  adjustment  for  distant  vision  is  as  evi- 
dently owing  to  contraction  of  muscular  fibres  sub- 
servient to  that  pui'jjose.  So,  also,  whilst  contraction  of 
the  pupil  by  the  Calabar  bean  is  evidently  owing  to  con- 
traction of  the  sphincter  pupillae,  the  coincident  adjust- 
ment for  near  vision  is  as  evidently  owing  to  contraction 
of  muscular  fibres  subservient  to  that  action. 


MYOSIS  AND  MYDRIASIS. 

The  name  myosis  is  given  to  an  unnaturally  contracted, 
— that  of  mydriasis  to  an  unnatui-ally  dilated,  state  of  the 
])upil,  persisting  in  opposition  to  the  influences  to  which 
the  pupil  is  ordinarily  obedient,  and  independently  of 
morbid  adhesions,  or  other  oi'ganic  change  of  the  iiis. 

1st. — Myosis. 

Myosis  may  occur  uncomplicated  with  defective  sensi- 
ility  of  the  retina,  but  as  mere  contraction  of  the  i)upil 
loes  not  disturb  vision  much,  except  in  weak  light,  it 
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does  not  usually  come  under  tlie  notice  f-f  the  prac- 
titioner. 

Myosis,  when  it  comes  under  the  notice  of  the  prac- 
titioner, is  generally  attended  by  defective  vision,  the 
myosis  and  the  defective  vision  being  equally  symptomB 
of  a  morbid  condition  of  the  retina. 

In  those  cases  in  which  vision  is  not  impaired,  myosis 
appears  to  be  the  result  of  the  habitual  contraction  of  the 
pupil,  induced  by  constant  employment  of  the  eyes  on 
miiaixte  and  brilliant  objects,  and  is,  therefore,  frequently 
met  with  in  jewellers,  watchmakers,  engi-avers,  &c.  The 
cii-cular  fibres,  from  being  at  first  dynamically  and  tem- 
porarily, would  seem,  at  last,  to  become  organically  and 
pennanently,  contracted. 

In  the  other  cases  it  appears  to  be  owing  to  the  tonic 
conti-action  of  the  sphincter  fibres,  iu  consequence  of 
reflex  nervous  action,  excited  by  the  state  of  the  retiaa, 
differing  from  what  is  the  case  iu  ordiuaiy  circumstances 
only  by  bemg  long  kept  up. 

treatment. — In  cases  of  myosis  of  the  first  kind,  bella- 
donna has  not  much  efi'ect  on  the  pupil ;  and  in  cases  of 
the  second  kind,  when  it  does  produce  some  degree  of 
dilatation,  vision  is  not  improved ;  but,  on  the  contrary, 
disturbed  by  it.  The  principles  which  should  regulate 
the  treatment  of  such  cases,  are  the  same  as  those  laid 
down  for  the  cases  comprehended  under  Amaurosis. 

In  one  such  case  I  performed  uidectomy,  with  a  result 
which  was  satisfactory  to  the  patient. 

2nd. — Mydriasis. 

Mydriasis,  unaccompanied  by  any  other  disturbance  of 
vision  than  is  accounted  for  by  the  state  of  the  pupil  and 
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of  the  optical  adjustment,  viz.,  dazzling,  confusion, 
tiplication,  and   coloration   of  objects,  especially 
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objects,  in  consequence  of  diminution  of  the  correction 
oi  spherical,  chi-omatic,  and  distantial  aberrations,  is  to 
be  carefully  distinguished  from  the  dilatation  of  the 
pupil,  which  is  so  common  a  symptom  of  amaui'osis. 

That  a  case  is  one  of  simple  mydi'iasis  is  ascertained  if 
the  patient,  on  looking  through  an  apertui'e,  of  less  than 
the  ordinary  size  of  the  pupil,  is  able  to  see  objects  quite 
distinctly.  A  stenopaeic  apparatus,  or  an  instrument  such 
as  that  represented  in  the  above  figure  (fig.  122),  may  be 
kept  for  the  purpose,  but  an  extemporaneous  one  can  be 
made  by  piercing  a  card  with  a  thick  pin  (p.  69).  If  the 
card  be  blackened  on  the  surface  next  the  eye  so  much  the 
better.  As  the  mydiiasis  is  accompanied  by  the  state  of 
adjustment  for  distant  objects,  vision  is  improved  by 
convex  glasses.    The  patient  sees  better  in  dull  light. 

Treatment. — The  ti-eatment  of  mydriasis  accompanjdng 
ptosis  and  divergence  of  the  eye,  as  the  consequence  of 
paralysis  of  the  oculo-motor  nerve,  is  discussed  below 
under  that  head.  Gastric  irritation,  or  other  disordered 
states  (p.  449),  of  which  the  mydriasis  is  likely  to  be  a 
symptom,  should,  in  any  case,  be  the  object  of  treatment. 

The  Calabar  bean  we  have  seen  will  excite  contraction 
of  the  pupil,  though  its  action  is  too  transient  to  prove  of 
much  use.  In  cerebral  mydriasis  the  Calabar  bean  has 
been  found  of  no  effect. 

KEERACTIOK  BY  CONVERGEN-T  LENSES,  AKD  THE  ADJUST- 
MENT OF  THE  EYE  FOE  DIFFERENT  DISTANCES. 

The  rays  of  light  from  distant  objects,  though  not 
-trictly  parallel,  are  usually  assumed  to  be  so.*  The 
tocus  to  which  such  raj^s  are  brought  by  a  convergent 
lens,  is  called  the  principal  focus  of  the  lens. 

If  rays  do  not  come  fi-om  such  a  distant  body  as  to  be 
parallel,  but  are  more  or  less  divergent,  then  the  focus  to 
which  they  are  brought,  is  farther  off  from  the  lens  than 
its  iH'incipal  focus,  viz.,  at  some  point  between  this  and 
infinite  distance.  The  point  in  question  is  nearer  the 
prmcipal  focus  the  more  distant  the  body  whence  the 
■  ays  emanated,  in  other  words,  the  more  nearly  parallel 
they  are  ;  and  vice  versa. 

The  rays  of  light  from  objects  beyoud  the  distance  of  twenty 
leet  are  arbitrarily  assumed  to  be  parallel.  Kays  from  objects 
V'iihiu  the  distance  of  twenty  feet,  divergent. 
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The  point  of  an  object  from  whicli  any  given  pencil 
of  divergent  rays  emanates,  is  named  the  focus  of  incident 
rays,  and  the  focus  to  whicli  those  divergent  incident  rays 
are  brought  by  the  lens  is  named  the  focus  of  refracted 
rays.  These  two  foci,  the  focus  of  incident  rays,  and  the  • 
focus  of  refracted  rays,  in  consequence  of  the  relation  i 
between  them  above  pointed  out,  viz.,  that  when  the  one 
is  near,  the  other  is  distant  from  the  lens,  are  named 
conjugate  foci. 

From  this  it  wiU  be  perceived,  that  if  the  refractive 
media  of  the  eye  were  incapable  of  change,  either  as 
regards  power,  or  as  regards  their  relative  position  to  the  t 
retina,  the  rays  of  light  from  objects  at  one  particular 
distance  only,  would  be  collected  into  foci  on  the  retina. 
(Fig.  123).    Eays  from  objects  farther  fi-om  the  eye  than 
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that  distance  would  come  to  foci,  before  arriving  at  the 
retina,  and  having  crossed,  would  fall  on  the  retina  in 
circles  of  dissipation  (Fig.  124).     Eays  from  objects 


Fig.  124. 

a.  Focus  of  incident  rays  ;  &,  focns  of  refracted  rays  fallin?  ii 
front  of  the  retina  ;  c,  the  rays  impinging  on  the  retina,  in 
scattered  state. 
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nearer  xrould  not  come  to  foci,  except  behind  the  retina, 
on  which  therefore  they  would  fall  likewise  in  circles  of 
lUssipatiou  (Fig.  125). 


Fig.  125. 


a,  Focus  of  incident  rays  ;  5,  focus  of  refracted  rays  falling  be- 
liind  tlie  retina  ;  c,  the  rays  in  a  scattered  state,  as  tliey  impinge 
on  the  retina. 

The  result  of  this  would  be,  that  objects  coidd  be  seen 
perfectly  distinctly  only  when  situated  at  one  j^articular 
distance  from  the  eye.  But  we  know  that  this  is  not 
normally  the  case.  We  know  that  objects  can  be  seen 
perfectly  distinctly  at  different  distances,  within  certain 
limits.  Hence  the  eye  must  admit  of  adjustment  to 
different  distances,  Kke  our  optical  instruments. 

Here  the  distinction  is  to  be  explained  between  perfect 
and  distinct  vision.  In  perfect  vision,  the  outline,  colour, 
and  details  of  the  object  appear  traced  with  the  utmost 
accuracy,  clearness,  and  strength ;  and  this  we  have  only 
when  the  rays  of  light  are  brought  accm-ately  to  foci  on 
the  stratum  bacillosum  of  the  retina.  In  distinct  vision, 
larger  objects  are  seen  so  well,  that  they  are  readily 
recognised :  the  title-page  of  a  book,  for  example,  can  be 
easily  read,  but  there  is  a  want  of  clearness  of  outline 
and  strength  of  tint,  and  small  objects  or  the  details  of 
large  objects  are  imperfectly  recognised  ;  this  is  owing  to 
the  rays  of  light  not  falling  on  the  retina  in  exact  foci, 
but  in  small  cii-cles  of  dissipation. 

When  looking  at  near  objects,  the  axes  of  the  eyeballs 
are  converged,  and  the  pupils  are  contracted.  When 
I'loking  at  distant  objects,  the  axes  of  the  eyeballs  are 
:a'alLel,  and  the  pupils  are  dilated;  but  these  variations 
.  a  the  direction  of  the  eyeballs  and  size  of  the  pupil  are 
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merely  a  concomitant  and  auxiliaiy,  not  an  essential 
condition  of  adjustment. 

With  a  contracted  pupil,  or  by  looking  through  a  ., 
small  apertm-e,  a  presbyopic  eye  can  see  near  objecte, 
and  a  myopic  eye  distant  objects,  more  distinctly.    This  • 
is  owing  to  the  exclusion  of  the  extreme  cu-cumferential  : 
rays  of  the  cones  of  light  which  enter  the  eye,  and  the 
consequent  diminution  of  the  cifcles  of  dissipation  on  the 
retina  (p.  70). 


1st.— T/je  changes  in  the  condition  of  the  eye  on  which 
adjustment  depends : — 

a.  For  near  objects. 

It  has  long  been  considered  probable  on  theoretical 
grounds,  that  adjustment  of  the  eye  for  different  dis- 
tances depends  on  a  change  in  the  foi-m  and  position  ot  t 
the  crystalline  lens.    By  a  sHght  mcrease  of  the  con-  - 
vexity  of  that  body,  and  a  sHght  movement  oi  it  for- 
wards, it  was  calculated  that  the  eye  could  be  adjust^  ^ 
for  the  vision  of  near  objects ;  and  that  by  an  opposite  fl 
change,  it  could  be  adjusted  for  distant  objects. 

The  fact  that  the  power  of  adjustment  ceases  with  me 
loss  of  the  crystalline  lens  appeared  to  coiToborate  this 

°^'That"an  increase  of  the  convexity  of  the  anterior 
surface  of  the  lens  does  actuaUy  take  place  in  adjust- 
ment of  the  eye  for  the  vision  of  near  objects  wa^ 
originally  enunciated  by  Dr.  Thomas  Young,  and  of  late 
years  the  fact  has  been  established  by  the  obsei-vationsof 
Lano-eubeck,  Cramer  and  Helmholtz.  The  proof 
found  by  observing  the  changes  which  take  place  m 
appearances  in  respect  to  srze  and  vosdwn  oi  the  image 
of  a  candle  held  before  the  eye,  as  reflected  by  the 
anterior  surface  of  the  lens. 

Change  of  the  image  m  respect  to  size. -Tho  im«gc  re 
fleeted  by  the  anterior  surface  of  the  lens  l^ecomc.  ^maU^. 
That  this  is  as  it  ou-ht  to  be,  if  the  auterioi  ^lulace 
became  more  convex,  may  be  demonstrated  1^7  eo^n-mg 
the  size  of  the  image  of  a  candle  as  reflected  from  tte 
siuiaces  of  two  glass  lenses  of  different  ^ogix^^s  of  con 
vexity,  when  it  will  be  scon  that  the  image  reflected  Irom 
the  suiface  of  the  more  convex  lens  is  the  smaUer. 
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Change  of  the  image  in  respect  to  position. — The  position 
if  tlie  image  is  changed  in  such  a  way  as  to  show  that 
ie  anterior  sm-face  of  the  lens  has  approached  nearer  the 
lomea. 

This  approach  of  the  anterior  sm-face  of  the  lens  to- 
ards  the  cornea  is  the  result  of  the  increase  in  convexity 
inly,  not  of  a  movement  forward  of  the  lens  as  a  whole. 
By  the  advance  of  the  anterior  sui-face  of  the  lens,  it  has 
been  observed  that  the  pupiEary  margin  of  the  iris,  the 
rapil  being  at  the  time  contracted,  is  pushed  forward, 
((rlulst  the  ciliary  periphery  of  the  iiis  is  retracted. 
When  the  eye  is  adjusted  for  the  vision  of  near  objects, 
.ere  is  also,  according  to  Helmholtz,  a  slight  increase  in 
ihe  convexity  of  the  posterior  surface  of  the  lens. 

h.  For  distant  ohjects. 

Besides  the  fact  that  the  anterior  sm-face  of  the  lens  is 
less  convex  and  less  near  the  cornea,  as  shown  by  the 
.arger  size  and  different  position  of  the  reflected  image 
)f  the  cancUe,  when  the  eye  is  viewing  distant  objects, 
Professor  Helmholtz  has  found,  by  measurements,  made 
luring  life  by  means  of  his  ophthalmometer,  that  the  lens 
£  thinner  than  it  is  in  the  dead  eye. 

ind- — Mechanism  hy  which  the  changes  in  the  convexity  of 
the  lens  in  adjustment  of  the  eye  for  different  distances  is 
effected. 

Physiologists  are  now  pretty  weU  agreed,  that  the  in- 
srease  in  the  convexity  of  the  lens  in  adjustment  of  the 
3ye  for  the  vision  of  near  objects,  is  brought  about  by 
muscidar  conti-actility,  and  it  is  generally  believed  that 
;he  agent  is  the  ciliary  muscle,  named  also  tensor  choroidece, 
iough  its  exact  mode  of  action  may  not  be  clear. 

There  is  not  so  much  unanimity  of  opinion  in  regard  to 
^justment  of  the  eye  for  the  vision  of  distant  objects; 

question  being  open,  whether  that  is  owing  merely  to 
iie  lens,  by  virtue  of  its  own  elasticity  and  that  of  its 
mCTounding  parts  falling  back  into  the  form  fitted  for 
listant  vision,  on  the  cessation  of  the  muscular  action  by 
imch  the  accommodation  of  the  eye  for  near  vision  was 
Effected,  or  whether  it  be  not  really  owing  to  muscular 
iontraction,  causing  a  flattening  of  the  lens  ;  the  real  re- 
laxation of  adjustment  being  an  intermediate  state,  just 
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as  the  real  state  of  relaxation  of  the  iris  is  that  in  which : 
the  piipiL  is  neither  much  contracted  nor  much  dilated. 

In  reference  to  the  mode  of  action  of  the  ciliaiy  muscle-i 
in  producing  the  changes  in  the  convexitj^  of  the  lens,  it: 
is  to  be  premised  that  the  latter  body,  enclosed  ia  its: 
capsule,  possesses  a  high  degree  of  elasticity,  so  that  itiL 
admits  of  being  altered,  in  respect  to  its  degi-ee  of  coa-J 
vexity  and  thickness,  by  very  slight  pressure,  and  oi 
the  remission  of  the  pressiire,  of  resiuning  its  oris" 
form. 

Believing  that  the  adjustment  of  the  eye  for  vision  at  ai 
distance  depends  on  muscular  contraction  as  well  as  ad-lj 
justment  for  the  vision  of  near  objects,  and  that  the  reaJ- 
state  of  relaxation  is  that  in  which  there  is  an  interme- 
diate degree  of  adjustment,  I  look  upon  the  exterior  fit 
of  the  ciliary  muscle  which  run  fi.-om  before  backwardB,a 
as  the  agent  by  which  the  adjustment  for  distant  visior  " 
is  effected,  and  seek  in  the  innermost  fibres,  which  rr- 
circularly,  for  the  agent  by  which  adjustment  for  nc 
vision  is  effected.  , 
The  connection  of  the  ciliary  body  with  the  zonule  oM 
Zinn  is  such,  that  when  the  circular  fibres  of  the  ciliary-* 
muscle  contract,  the  zonule  of  Zinn  must  be  sUghtij 
di-awn  together  round  the  cii'cumference  of  the  lens,  hkeH] 
the  mouth  of  a  pui'se.    The  effect  of  this  would  necessaiilyt 
be,  to  force  the  lens  forward  in  the  aqueous  humour,  if  iti 
was  not  that  the  circumference  of  that  body  is,  at  tii^ 
same  time,  drawn  back  by  the  peculiar  fibres  which  arisej 
from  the  posterior  margin  of  the  zonule  of  Zinn,  and  axerj 
inserted  into  the  anterior  waU  of  the  capsule  near  its» 
circumference  all  round.    The  consequence  is,  that  theH 
anterior  surface  of  the  lens  is  rendered  more  convex,! 
without  the  body,  as  a  whole,  being  moved  forward. 

The  peculiar  fibres  which  extend  fi-om  the  zonule  ot 
Zinn  to  the  capsule  of  the  lens,  are  endowed  with  elas- 
ticity.   They,  at  the  same  time,  present  somewhat  the* 
microscopical  characters  of  the  sheathed  muscular  hbr^e 
only  they  have  no  distinct  ti-ansverse  markings,    io  tliei|| 
corona  formed  by  the  aggi'egate  of  these  fibres,  the  name^ 
orhicidus  capsulo-ciliaris  has  been  given.  .  , 

In  the  anatomical  inti-oduction  to  the  second  edition  ot| 
Dr.  Mackenzie's  work  on  the  eye,  I  remarked  that,  sup-J 
posing  the  lens  to  bo  forced  forward  by  some  power,  tne.fl 
action  of  the  orhiadus  capstth-ciliaris  would  bo  to  pr  „ 
back  the  cii-cumferenco  of  the  lens,  and  so  render  tne-fl 
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anterior  smface  more  convex.  That  the  circumference  of 
the  lens  is  so  j^ressed  on,  is  evident  from  the  indentations 
obsei-ved  on  it  in  old  eyes. 

The  existence  of  the  canal  of  Petit  appears  to  permit 
of  the  change  in  the  form  of  the  lens  above  described  to 
take  place  more  readily. 

By  the  same  contraction  of  the  circular  fibres  of  the 
ciliary  muscle,  the  ciliary  periphery  of  the  iris  is  retracted, 
•while  the  advancing  anterior  surface  of  the  lens  pushes 
the  i3upilliary  margin  of  the  iris  before  it. 

If  this  be  the  action  of  the  cii'cular  fibres  of  the  ciliary 
mnscle,  it  takes  place  in  concert  Tvith  that  of  the  cir-cular 
fibres  of  the  ir-is  which  contract  the  pupil. 

The  Calabar  bean,  at  the  same  time  that  it  excites  con- 
I  traction  of  the  pupil,  calls  forth  in  the  eye  the  state  of 
adjustment  for  the  vision  of  near  objects.  The  cii'Cular 
fibres  of  the  cihaiy  muscle,  still  supposing  them  to  be  the 
agents  of  adjustment  for  the  vision  of  near  objects,  must 
thus  be  excitable  by  the  Calabar  bean,  as  well  as  the  cir- 
cular fibres  of  the  ii-is. 

The  contraction  of  the  circular  fibres  of  the  iris  ceasing, 
the  pupil  falls  into  a  medium  state  of  dilatation,  by  vii-tue 
of  the  elasticity  of  the  ii'is,  unless  conti-action  of  the  radia- 
ting fibres  of  the  latter  supervenes.  So  also  the  contrac- 
tion of  the  circular  fibres  of  the  cibary  muscle  ceasing, 
the  adjustment  of  the  eye  falls  into  an  intermediate  state, 
which  is  one  of  relaxation,  by  virtue  of  the  elasticity  of 
the  lens  and  parts  around  it. 

1  have  said  that  I  beHeve  adjustment  of  the  eye  for  the 
vision  of  distant  objects  to  be  an  active  state,  as  well  as 
adjustment  for  near  objects,  and  that  I  look  upon  the  ex- 
iterior  fibres  of  the  ciliary  muscle,  which,  arising  fi-om  the 
outer  layers  of  the  vitreous  fibres  in  which  the  membrane 
of  Descemet  subdivides  at  the  circumference  of  the  cornea, 
run  backwards,  and  are  inserted  into  the  choroid,  as  the 
.agent  by  which  that  adjustment  is  effected. 

On  account  of  the  same  connection  of  the  ciHaiy  body 
iwith  the  zonule  of  Zinn,  which  subjects  the  latter  to  be 
I  acted  on  by  the  circular  fibres  of  the  ciUary  muscle  in  the 
:manner  just  explained,  the  exterior  fibres  of  that  muscle 
must  effect  an  opposite  action  on  it,  whereby  the  lens  will 
■be  subjected,  through  its  connection,  with  the  anterior 
and  posterior  walls  of  the  canal  of  Petit  to  a  pressure 
tending  to  flatten  it,  and  to  make  its  anterior  siu-face  re- 
icede.   That  the  lens  is,  during  the  adjustment  of  the  eye 
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for  distant  vision,  actually  tWnner  tlian  it  is  in  the  dead* 
eye,  is  a  fact  wliicli,  as  above  mentioned,  has  been  ascer-r 
tained  by  the  ophthalmometric  observations  of  Helm- 
holtz. 

Dilatation  of  the  pupil  accompanies  adjustment  of  the» 
eye  for  the  vision  of  distant  objects. 

If  adjustment  of  the  eye  for  the  vision  of  distant  objects 
be  effected  by  the  exterior  fibres  of  the  ciliarj'  muscle,  as 
just  explained,  we  see  that  the}'-  act  in  concert  with  thenj 
radiating  fibres  of  the  iris  which  dilate  the  pupU.  ] 

Atropia,  at  the  same  time  that  it  excites  dilatation  of  ' 
the  pupil,  throws  the  eye  into  the  state  of  adjustment 
for  the  vision  of  distant  objects.    It  is,  therefore,  to  be 
inferred  that,  supposing  the  exterior  fibres  of  the  cdiary  i 
muscle  to  be  the  agents  of  adjustment  for  the  vision  of 
distant  objects,  these  fibres  must  be,  Uke  the  radia-., 
tiag  fibres  of  the  ii-is,  susceptible  of  the  iafluence  of  j 
atropia. 

The  contraction  of  the  radiating  fibres  of  the  iris  ceasing,: 
the  pupil  comes  back  to  a  medium  state  of  dilatation,  byi 
virtue  of  the  elasticity  of  the  iiis,  imless  contraction  of 
the  circular  fibres  immediately  supervenes.  So  also  the 
contraction  of  the  exterior  fibres  of  the  ciliary  musdei^ 
ceasing,  the  adjustment  of  the  eye  comes  back  to  an  ia-i 
tei-mediate  state,  which  is  one  of  relaxation,  by  vii-tue  of 
the  elasticity  of  the  lens  and  surrounding  parts,  unless 
the  muscular  action  causing  adjustment  for  near  objects' ' 
immediately  supervenes. 

When  contraction  of  the  pupil  ceases,  it  is  not  neces- 
sarily succeeded  by  great  dilatation,  nor  vice  versa.  Jn: 
like  manner,  when  adjustment  for  near  objects  ceases,  it^ 
is  not  necessarily  succeeded  by  adjustment  for  distanti 
objects,  nor  vice  versd.  . 

Belladonna  or  atropia  in  exciting  dilatation  of  the. 
pupil,  it  has  been  above  contended,  is  not  to  bo  supposed- 
to  paralyse  the  cii'cular  fibres  at  the  same  time  that  it: 
excites  the  radiating  fibres  to  contract,  nor  m  Giusing 
adjustment  for  distant  objects  to  paralyse  the  circular 
fibres  of  the  ciliary  muscle,  at  the  same  time  that  it 
excites  the  exterior  fibres  to  contract. 

So  also,  the  Calabar  beau  in  exciting  conti-action  ot  the 
pupil,  is  not  to  be  supposed  to  paralyse  the  radiating 
fibres  of  the  ii'is  at  the  same  time  that  it  excites  tJie 
circular  fibres  to  contract ;  nor  in  causing  ad^usteient 
of  the  eye  for  near  objects  to  pariilyso  the  exterior  fibres 
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of  the  ciliary  muscle,  at  the  same  time  that  it  excites  the 
circular  fibres  to  contract. 

It  -n-ould  be  wrong  to  say  that  -when  a  muscle  contracts, 
its  antagonist  first  becomes  paralysed.  The  antagonist 
merely  ceases  to  act,  but  remains  ready  to  come  into 
action  again  as  soon  as  its  contraction  is  excited  by  the 
usual  stimuli. 

I  have  elsewhere,  long  ago,  porated  out  that  on  appljdng 
a  solution  of  ati-opia  to  the  web  of  the  frog  under  the 
microscope  the  small  arteries  are  seen  to  become  gradually 
consti'icted  (p.  144).  This  can  of  course  be  the  efi'ect 
only  of  contraction  of  the  cu'cular  muscular  fibres  of  the 
ajterial  wall.  That  conti-action,  therefore,  we  are  en- 
titled to  say  has  been  excited  by  the  atropia.  As  there 
are  no  muscular  fibres,  the  action  of  which  could  be  to 
Dppose  the  cii-cular  fibres  and  keep  the  arteries  dilated, 
there  can  of  course  be  no  complication  of  the  question  as 
to  the  mode  of  action  of  the  atropia,  with  a  supposed 
paralysis. 

_  It  is  known  that  the  radiating  muscular  fibres  of  the 
iris  and  the  circular  muscular  fibres  of  the  walls  of 
arteries  are  both  under  the  control  of  the  sympathetic 
Qerve.  By  section  of  the  sympathetic  in  the  neck,  for 
instance,  the  arteries  of  the  eye  and  other  parts  of  the  head, 
to  which  branches  from  that  part  of  the  sympathetic  are 
distributed,  become  dilated  from  paralysis  of  theii'  circular 
muscular  fibres,  and  the  pupil  becomes  of  the  middle 
3ize  or  even  more  or  less  contracted  in  consequence  of 
paralysis  of  the  radiating  fibres  of  the  iiis,  which  are 
mder  the  control  also  of  branches  from  the  part  of  the 
sympathetic  named. 

Again,  it  has  been  shown  by  Dr.  Bonders  of  Utrecht 
a-om  experiments  on  white  rabbits,  that  the  blood  vessels 
3f  the  iris  on  irritation  of  the  sympathetic  nerve  in  the 
aeck,  become  constricted  while  the  pupil  dilates.  In 
3ther  words,  the  irritation  of  the  sympathetic  in  the  neck 
Jxcites  to  contraction  the  circular  muscular  fibres  of  the 
JTtenes  of  the  iiis  and  the  radiating  muscular  fibres  of 
she  U1S  itself. 

_That  the  adjustment  of  the  eye  for  its  furthest  point  of 
nsion  is  a  passive  state  into  which  it  falls  by  elasticity 
»n  the  cessation  of  the  muscular  conti-action  by  which  the 
ic^ustment  for  near  distances  is  efi-ected,  is  an  opinion 
vtuch,  hitherto  tacitly  admitted,  has  found  in  Dr.  Donders 
)r  Utrecht  a  most  able  advocate. 
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He  founds  his  arguments  mainly  on  the  assumption 
that  belladoima  produces  its  effect  of  thi-owing  the  eye 
into  the  state  of  adjustment  for  distant  vision,  and  sus- 
pending the  power  of  adjustment  for  near  vision  by 
paralysing  the  ciliary  muscle  which,  including  both  its. 
cii-cular  and  exterior  fibres,  he  considers  to  be  the  special, 
agent  by  which  the  adjustment  for  near  objects  is  effected, . 
and  thus  allowing  the  elasticity  of  the  lens  and  its  con- 
necting structures  to  bring  it  into  the  shape  and  position 
it  would  assume  sometime  after  death.  _  _ 

It  has,  however,  been  above  shown  that  it  is  very 
certain  that  atropia  causes  dilatation  of  the  pupil,  not  by 
paralysing  the  circular  muscular  fibres  of  the  uis  and  so 
giving  scope  to  an  um-estrained  action  of  the  radiating 
fibres,  but  by  dii-ectly  exciting  to  contraction  the  radi- 
ating fibres  themselves.  .        ,  , 

This  being  so,  I  cannot  admit  that  atropia  acts  by 
paralysing  the  muscular  fibres  which  are  the  agent  of 
adjustment  for  near  objects.  I  mamtam  rather  that  it 
produces  the  effect  of  bringing  the  eye  mto  a  state  of 
adjustment  for  distant  objects  by  exciting  contraction  of 
the  muscular  fibres  which  are  the  agents  of  adjustment 
for  distant  vision.  . 

Many  years  ago.  Dr.  Wells,  m  describmg  his  expen-i 
ments  on  the  action  of  beUadonna,  says,  that  not  only; 
was  the  accommodation  for  neai-  objects  whoUy  suspended, : 
but  that  the  fui-thest  point  of  vision  somewhat  receded. 
Mv  own  observations  are  to  the  same  effect.  Isow,  wtat. 
does  this  mean  but  that  the  muscular  adjustment  for 
extreme  distances  was  excited  in  a  strong  degree  by  the 

^'ButTretui^n  to  Dr.  Donders.  This  ophthalmolorist 
adduces  as  another  proof  that  the  state  of  adjustment  for 
ditant  objects  is  a  passive  state,  the  fact  that  "i  cas<^  of 
paralysis  of  the  oculo-motor  nerve  in  which  the  pupd  ^  ■ 
Lre  or  less  dHated,  the  adjustment  for  .near  objec^ 
not  unfi-equently  lost,  and  that  the  eye  is  m  the  condition 
of  refi-action  corresponding  to  the  furthest  pomt  origmally 

^"Etst  T'some  cases  in  wHch  -  consequen^  of 
paralysis  of  the  muscular  sti-uctui-e  on  yl^^l^^.'^^l/^^tm^ 
L  near  objects  depends  those  which  actively  e^^^ 
adjustment  for  distant  objects  have  taken  on  ^ 
restrained  contraction ;  just  as,  in  some  «i^«es  of  panUya^ 
of  the  oculo-motor  nerve  also,  the  radiatmg  fibres  of  tue 
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ins  take  on  an  unrestrained  action  and  the  pujjil  is 
dilated  to  a  great  width. 

Most  generallj'-,  however,  the  pupil  remains  in  or  about 
the  middle  state,  being  brought  theieto,  on  the  suspension 
of  the  action  of  the  circular  fibres,  by  the  elasticity  of 
the  ii-is,  and  it  only  becomes,  as  above  shown,  fully 
dilated  on  the  application  of  belladonna  or  atroijia.  In 
such  cases,  the  eye  is  not  reduced  to  its  state  of  lowest 
refraction  until  then. 


3rd. — Emmetropia  and  Ametropia. 

Some  persons  are  able  to  see  distinctly  now  at  verj' 
great  distances,  now  near  at  hand,  while  others  cannot  see 
well  at  any  great  distance,  though  they  see  distinctly  at 
various  short  distances. 

In  the  first  case,  the  power  of  the  refi-active  media  of 
the  eyes  is  in  such  correspondence  with  the  distance  at 
which  the  retina  is  spread  out  behind,  that  the  changes  in 
the  convexity  of  the  lens  effected  by  the  adjusting  appa- 
ratus are  sufficient  to  enable  the  eye  now  to  bring  pai-allel 
rays,— now  variously  divergent  rays,  to  foci  on  the  retina. 
Such  eyes  can,  therefore,  see  both  the  most  distant  objects 
and  objects  at  various  degrees  of  proximity— as  near,  per- 
haps, as  four-  inches  vn  childhood,  but  usually  not  nearer 
than  about  six  or  eight  inches  in  adult  age. 

In  the  second  case,  the  power  of  the  refractive  media  of 
the  eyes  is  not  in  such  nice  correspondence  with  the  dis- 
tance at  which  the  retina  is  spread  out  behind.  The 
antero-posterior  axis  of  the  eyeball,  in  such  cases,  is 
usually  somewhat  more  elongated  than  natui-al,  so  that 
the  retma  lies  at  a  greater  distance  behind  the  lens.  The 
consequence  is  that,  though  the  adjusting  apparatus  may 
be  normal,  parallel  rays,  or  the  rays  fi-om  distant  objects 
are  brought  to  foci  before  reaching  the  retina  (Fig.  127) ; 
80  that,  after  crossing,  they  diverge  and  fall  in  circles  of 
dissipation  on  that  membrane,  yielding  an  Hi-defined 
Tlie  focus  of  divergent  rays  or  rays  fi'om  near 
objects  being  at  a  greater  distance  behind  the  refractive 
media  will,  in  such  eyes,  impinge  on  the  retina.  And  by 
the  variations  in  the  convexity  of  the  lens  effected  by 'the 
adjustmg  apparatus,  the  eyes  are  enabled  to  biing  rays  to 
tool  on  the  retina,  now  of  one  degree  of  divergence,  now 
ot  another  degree,  so  that,  as  mentioned,  the  persons  can 
— '68  Oistinctly  at  various  short  distances.    The  medium 
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distance  being  proportionate  to  the  refractive  power,— the  4 
nearest  distance  to  the  near  adjusting  power,— and  the  -| 
furthest  distance  to  the  far  adjusting  power. 

To  see  objects  at  a  distance  distmctly,  such  persons  ^ 
requii-e  concave  glasses  of  suitable  power  in  order  to  give  j 
the  necessary  degree  of  divergence  to  the  rays  on  enteiing 

the  eyes.  ^    ,        .  ■, 

We  have  seen  that  Professor  Bonders  adnuts  an  active 
or  muscular  adjustment  only  for  seeing  near  objects.  He 
considers  the  adjustment  of  the  eye  for  the  vision  of  dis-  - 
tant  objects  to  be  a  passive  state  or  state  of  relaxation  i 
into  which  the  lens,  by  virtue  of  its  own  elasticity  and  i 
that  of  its  connections,  falls  on  the  cessation  of  the  action 
of  the  muscular  fibres  subservient  to  the  adjustment  for 

near  sight.  „        -r^     t  i 

We  have  also  seen  that  Professor  Bonders  assumes  that  . 
the  action  of  atropia  on  the  eye  is  to  paralyze  the  mus-  ' 
cular  fibres  subservient  to  the  adjustment  of  the  eye  lor 
near  sight  as  weU  as  the  sphincter  pupiUse,  so  that  the 
eye  is  thi-own  into  the  state  of  relaxation  as  regards  ad-  -i 

■''^STccordingly  measures  the  principal  focus  of  an  eye  (• 
by  the  refractive  condition  of  it  while  under  the  influence 
of  atropia,  or  in  its  assumed  passive  state  or  state  ot  ■ 

'^'^  Thus  °if"  he  finds  that  an  eye  under  the  full  influence  of  ■ 
ati^a'can  see  distinctly  at  a  distance,  in  other  ^oms^  : 
bring  paraUel  rays  to  a  focus  on  the  '-^^"^.^^'^^'l^^ 
eye  Is  a  model  or  standard  eye  and  calls  it  EM-WEOHc 
(from  eVerpos,  measui-ed,  and        eye),  and  its  refractive 
condition  emmeteopia.    (Fig.  126.) 


Fia.  126.    Emmetropic  eye. 


If,  on  the  contrary,  he  finds  that  au  eye  under  th^ 
influence  of  atropia  cannot  see  at  any  great  distance,  m 
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other  words,  that  the  principal  focus  (or  the  focus  to  which 
pai-allel  rays  ai'e  brought)  falls  in  front  of  the  retina,  he 
calls  it  BEACHYMETEOPic  (from  Ppaxvs,  short— MfVpor,  mea- 
sure, and  eye),  as  its  limit  of  distinct  vision  is  within 
or  short  of  his  standard  of  measurement,  whilst  beachy- 
JIETEOPIA  is  the  name  by  which  he  designates  its  refi-ac- 
tiTB  condition.    (Fig.  127.) 


Fig.  127.    Bi-achymetropic  or  Myopic  eye. 


Brachymetropia,  as  here  defined,  is  identical  with 
MYOPIA,  and  as  the  latter  name  is  weU  known,  and  in 
common  use  m  the  sense  referred  to,  Professor  Bonders 
does  not  propose  to  supersede  it  by  the  name  brachyme- 

.  '''''^^  ^®  '^oi^e'^  merely  to  contrast 

mth  that  of  hypeemetropia  to  be  noticed  below 

+  °P""o^  of  Bonders  that  adiust- 

meut  of  the  eye  is  rendered  inactive  or  paralyzed— thrown 
into  the  same  state  as  in  a  dead  eye-by  the  action  of 
atropia;-nor  that  the  adjustment  for  the  fm^thest  point 

i^-  ^  state  of  paralysis  or  inaction. 

apHn.^''''  °^  the  contrary,  I  have  shown,  excites  to 
action  muscular  stractures  so  as  to  change  the  eve  from 

tor  the  furthest  pomt  of  distinct  vision. 

wWor'?''^,  *°  t^^™   the  passive  state  of  an  eye, 

S,-H,''^''\r^^  -''^^  emmetropic,  is  not  that  in 
iSS  ^^Pf^^of  bnngmg  paraUel  rays  to  a  focus,  but 
Z    f  ™  7^'^^  't  IS  capable  of  bringing  sHghtly  divers-ent 

Xh^l'^'Z    ^  i^.by  the  action^f  the  muslZ  Ks 

f  I  ^^""^  '"^^      ^y*^  is  so  adjusted  as  to  be 

icapable  of  bringing  paraUel  rays  to  a  focus. 

ihough  thus  differing  from  Professor  Bonders,  I  can 
fC  £tP^^'  mme<ro^/a  to  the  same  cases  as  he  does 
Wur  mterpretation  of  theii-  natui-o  only  differs.    The  em- 

n  n  2 
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metropic  eye,  according  to  my  view  of  it,  is  theoretically  : 
a  more  perfect  instrument  than  it  is,  according  to  Prof essor  • 
Bonders'  view  of  it.    In  its  state  of  relaxation  it  is  fitted  I 
for  the  vision  of  surrounding  objects  at  ordinary  distanc^,  . 
and  when  the  attention  is  dii'ected  to  remote  objects,  the  • 
adjustment  for  paraUel  rays,  or  rays  more  or  le«s  nearly 
paraUel,  is  caUed  into  requisition,  whilst  when  near  and  i 
minute  objects  come  under  examination  the  adjustment  ! 
for  more  or  less  divergent  rays  takes  place.    Accordmg  to 
Professor  Bonders'  view  of  the  matter,  the  adjusting  ap-  ■ 
paratus  is  thi-own  out  of  gear  altogether,  when  distant  i 
objects  are  looked  at,  so  that  a  veiy  gi'eat  stram  would  be 
put  upon  it  when  near  objects  are  exammed. 

In  like  manner,  in  brachymeti-opia  or  myopia,  the  state  : 
of  relaxation  of  the  adjustment  of  the  eye  in  my  view  is  ^ 
not  that  fitted  for  the  fui-thest  point,  at  which  the  eye  is  ~ 
capable  of  seeing,  but  is  that  fitted  for  a  nearer  pomt  fte  v 
adjustment  for  the  furthest  pomt  bemg,  as  weU  as  that  . 
for  the  nearest  point,  an  active  state.      ^  ^     „  , 

In  some  eyes  in  theii-  passive  state  or  state  of  relaxation 
of  theii'  adjustment,  and  still  more  when  under  the  m-  ■ 
fluence  of  atropia,  even  parallel  rays  are  l^i-7gjt  a 
focus  on  the  retina,  but  tend  to  come  to  foci  only  behind 
that  membrane,  on  which  therefore  they  impmge  in  cirdes 
of  dissipation  and  consequently  make  an  mdistmct  im- 

^'irsu;h  cases  the  power  of  the  refractive  media  of 
eyes  is  not  in  correspondence  with  the  distance  at  whi^ 
the  retina  is  spread  out  behind.    The  antero-postenor  ^ 
of  the  evebaU  is  shorter  than  normal,  so  that  the  letina 
L  at  a  shorter  distance  behind  the  lens.    The  consequence 


Fio.  128.    Hypermetropic  eye. 

is  that,  without  an  effort  of  the  ^fi^'^^'S  J^V^^^^^^'^^- 
neai-  distances,  even  distant  objects  cannot  be  seen,  i.e., 
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even  parallel  rays  cannot  be  brought  to  foci  on  the  retina. 
The  principal  focus  falls  behind  the  retina.    (Fig.  128.) 

Such  eyes,  Professor  Bonders  calls  hypeemetropic 
(from  vwipixerpos,  beyond  measm-e,  and  eye),  and  their 
refractive  condition,  hypermeteopia.* 

To  see  even  a  distant  object  distinctly,  therefore,  a 
convex  glass  of  suitable  power  is  requii'ed  in  order  to  bring 
the  rays  from  their  parallel  to  a  convergent  state  before 
entering  the  eye,  so  that  the  refractive  power  of  the  eye 
may  be  assisted  in  bringing  them  more  qmckly  to  foci,  in 
accordance  with  the  short  distance  at  which  the  retina  is 
spread  out  behiud. 

Anatomico-ojJtical  conformation  of  the  eye  in  emmetropia, 
myopia,  and  hin^ermetropjia. — In  the  emmetropic  eye  (Fig. 
126,  p.  466),  the  axis  is  not  so  long  as  in  the  myopic  eye 
(Eig.  127,  p.  467),  but  longer  than  in  the  hypermetropic 
eye  (Fig.  128,  p.  468).  Thus  it  is,  that,  supposing  the 
refractive  power  the  same  in  all  and  that  the  retina  ia  the 
emmeti-opic  eye  is  ia  the  principal  focus,  the  rays  of  light 
in  the  myopic  eye  come  to  a  focus  iu  fi-ont  of  the  retina  ; 
whilst  ia  the  hypei-metropic  eye,  they  come  to  a  focus 
behind. 

In  the  myopic  eye,  the  lens  usually  Lies  further  behiad 
the  cornea.  This  should,  therefore,  cause  the  focus  to  fall 
fui-ther  back  towards  the  retina,  but,  notwithstanding  this, 
ia  conseqaence  of  the  veiy  great  length  of  the  axis,  the 
rays  still  come  to  a  focus  before  reaching  the  retina. 

In  the  hypermetropic  eye,  on  the  other  hand,  the  lens 
usually  lies  nearer  the  cornea.  This  should,  therefore, 
cause  the  focus  to  fall  further  forward,  nearer  the 
cornea,  but,  notwithstanding  this,  in  consequence  of  the 
shortness  of  the  axis,  the  rays  stiU  fall  on  the  retina, 
before  they  can  come  to  a  focus. 

The  cornea  in  myopia  is  often  more  convex  than  in  em- 
metropia ;  and  ia  hypermetropia  less  convex  and  smaller. 
What  difference,  however,  ia  this  respect,  there  may  be, 
is,  according  to  Dr.  Bonders,  not  so  great  in  reality  as  ia 
appearance.  In  myopia  the  cornea  looks  more  prominent 
in  consequence  of  the  greater  depth  of  the  anterior  chamber 
aoid  greater  prominence  of  the  eyeball  generally.    In  hy- 

*  The  name  ametvopic  (from  &fxeTpos,  without  measure,  and 
eye),  Donders  applies  to  eyes  not  emmetropic,  that  is,  geneiically 
to  both  brachymclropic  and  hypermetropic  eyes.    Amcfrojjia,  as  a 
negative  state,  ia  thus  opposed  to  Emmetropia,  as  a  positive  state.' 
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permetropia,  on  the  contrary,  the  cornea  looks  less  pro-  • 
minent  in  consequence  of  the  small  depth  of  the  anterior  • 
chamber  and  the  little  prominence  of  the  eyeball  ge- 
nerally. 


4th. — Range  of  adjustment. 

If  an  emmetropic  person  has  lost  the  power  of  adjusting 
his  eyes  for  the  vision  of  near  objects,  and  it  is  only  at_a  i 
distance  that  he  can  see  distinctly— in  other  words,  if  his  ■ 
eyes  are  capable  of  bringing  parallel  rays  only  to  a  focuB 
on  the  retina,  the  focal  power  of  the  convex  glasses  which 
he  will  require  to  enable  him  to  see  to  read,  will  of  course 
be  such  as  will  render  the  rays  radiating  fi-om  the  distance 
at  which  he  desii-es  to  read— say  ten  inches  fi'om  the  eye— 
paraUel  before  entering  it.    The  focal  length  of  sudi  ; 
glasses  will  be  ten  inches. 

If  a  person  is  not  so  very  far-sighted,  but  can  see 
objects   distinctly  at  twenty-foui-  inches'   distance,  for  : 
example,  the  power  of  the  convex  glasses  which  he  will 
require  to  enable  him  to  see  to  do  any  fine  work  at,  say  , 
ten  inches'  distance,  wiU  be  such,  of  coui-se,  as  wiU  reduce 
the  divergence  of  the  rays  radiating  fi-om  a  pomt  at  that ' 
distance  from  the  eye  to  the  degree  of  divergence  of  rays 
radiating  from  a  point  at  the  distance  ot  twentv-tour 
inches.    The  focal  length  of  such  glasses  may  be  deter- 
mined by  multiplying  the  two  distances  twenty-foiir  and 
ten  together,  and  dividing  the  product  240  by  the  differ- 
ence between  them,  viz.,  foui-teen.    The  quotient,  seven- 
teen (omitting  the  fraction),  is  the  focal  length  m  mches 
of  the  glasses  requu-ed.  ,  . 

Suppose  now,  a  person  has  the  power  of  adjustmg  his 
eyes  so  as  to  be  able  to  see  distinctly  at  any  (hstanceji-om 
ten  inches  to  infinite  distance,  his  range  of  adjustment 
may  be  expressed  by  the  power  of  the  convex  lens 
required  to  refract  the  rays  radiatmg  from  ten  mch^ 
distance,  so  that  they  may  be  rendered  pai-allel,  viz.,  ten 

inches  focus.  ,i        i    „f  anv 

But  suppose  a  person  can  see  distmctly  only  at  any 
distance  fiW  eight  to  twenty-four  inches,  his  range  ot 
adjustment  will  be  expressed  by  the  power  of  the  le^ 
required  to  refract  the  rays  radiating  irom  eight  mch^ 
distance,  so  that  they  maybe  brought  to  the  degi^  ?f 
(Hvergonce  of  rays  radiating  ft'om  a  pomt  at  the  distance 
of  tweiity-fom-  inches,  viz.,  twelve  inches  tocus. 
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5th. — Belation  hettueen  the  direction  of  the  visual  axes  or  lines 
and  the  adjustment  of  the  eyes. 

Generally  speaking,  the  eyes  become  adjusted  foi-  the 
distance  of  the  objects  to  'which  their  axes  are  directed. 
When  we  look  at  distant  objects,  the  visual  lines  are 
directed  in  a  parallel  manner.  At  the  same  time,  the 
pupils  dilate,  and,  supposing  the  eyes  emmetropic,  they 
are  adjusted  for  parallel  raj^s — that  is,  for  the  distance  at 
■which  the  objects  are.  When  on  the  contrary,  we  look  at 
neai'  objects,  we  converge  the  visual  Knes  of  the  eyeballs 
on  them.  At  the  same  time  the  pupils  contract,  and 
adjustment  for  the  degree  of  divergence  of  the  rays  coming 
from  the  objects  takes  place,  i.e.,  for  the  distance  at  which 
the  objects  are. 

In  short : — 

The  condition  of  the  eyes  for  adjustment  for  the  far 
point  of  vision  is  parallelism  of  their  axes. 

The  condition  of  the  eyes  for  adjustment  for  the  near 
point  of  vision  is  convergence  of  theii-  axes. 

Parallelism  of  the  axes  of  the  eyes  prevents  adjustment 
for  the  near  point ; — while  convergence  of  their  axes  pre- 
vents adjustment  for  the  far  point. 

This  connection  between  the  dii-ection  of  the  eyes  and 
their  adjustment  is  not,  however,  absolute,  any  more  than 
dilatation  or  contraction  of  the  pupils  is  so.  Thus,  if 
"while  looking  at  an  object  at  the  distance  of  twelve  inches, 
weak  convex  or  concave  glasses  be  put  before  the  eyes, 
they  will  become  so  altered  in  their  adjustment  as  to  over- 
come the  action  of  the  glasses,  and  will  thus  continue  to 
see  the  object  distinctly  with  the  same  degree  of  con- 
vergence. 

_  In  hypennetropia,  adjustment  for  a  near  point  is  some- 
times effected  only  by  excessive  convergence  running  into 
squint.    See  below. 

6th. — Myopia,  or  near-sightedness. 

"When  objects  can  be  seen  perfectly  distinctly  onlj  at 
so  short  a  clistance  that  the  rays  of  light  received  fi-om 
them  are  very  divergent,  the  eyes  are  said  to  be  myojnc, 
and  the  state  of  vision  is  designated  myopia.  ' 

In  the  slighter  degrees  of  myopia,  which  are  common 
enough,  the  indistinctness  with  which  objects  at  a  dis- 
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tance  are  seen  not  being  veiy  incommoding,  the  per- 
son may  remain  unconscious  of  his  defect  until  he 
happens,  by  chance  perhaps,  to  look  through  a  shal-  • 
low  concave  glass,  and  discovers  that  he  sees  objects  • 
at   some    distance  with  unaccustomed   clearness  and  1 
definition.    In  such  a  case  the  person  wiU  probably  : 
find,  that  without  concaves  he  can  see  distinctly  at  no 
greater  distance  than  two,  three,  or  four  feet,  whilst  t 
at  the  distance  of  twelve  or  twenty  feet  he  sees  very  ': 
indistinctly. 

In  trying  to  view  distant  objects,  the  near-sighted  i 
person  half  closes  his  eyelids.     By  this  means  the  ex- 
treme cii-cumferential  rays  of  the  cones  of  light  entering 
the  eyes  are  cut  off,  especially  above  and  below;  the 
effect  of  which  is  that  horizontal  lines  ai-e  seen  better 

defined.  •    j    -    j i 

The  name  of  myopia  for  near-sightedness  is  derived  I 
fi-om  this  habit  of  half  closing  their  eyelids  which  near-  - 
sighted  people  acquii-e. 

Myopia  might  be  owing  either  to  excessive  refractive 
power  of  the  transparent  media  of  the  eye,  or  to  the  > 
distance  of  the  retina  behind  the  crystalline  lens  being  r 
abnoi-mally  great ;  so  that,  in  either  case,  the  rays  of  light  r 
fiom  distant  objects,  that  is,  rays  of  light  parallel  or 
but  slightly  divergent,  would  be  brought  to  foci  before 
impinging  on  the  retiaa,  would  cross  and  be  in  a  state 
of  dissipation  when  they  did  impinge  on  that  neiTOUS 
membrane.    The  consequence  would  thus  be,  the  pro-  • 
j action  of  ill-defined  images  of  the  distant  objects.  (Fig. 

127,  p.  467.)  _        ,  . 

In  cases  of  prominent  cornea  from  comeitis,  ana  in 
conical  cornea,  there  is  mj-opia  fi-om  excessive  refrac- 
tive power  of  the  eye,  but  there  is  mdistmctness  ot 
sight  in  addition ;  in  the  former  case,  from  nebiiJosity  or 
opacity  of  the  cornea,  and  in  the  latter  case  fi'om  tlie 
abnormal  irregular  astigmatism.  _ 

Myopia  from  spasm  of  the  near  ad.iusting  muscular 
apparatus  of  the  eye,  maintaining  increased  refraction, 
may  be  met  with,  but  only  as  a  temporary  aflFection  in 

young  persons.  ,  ,  .  ,  ^,   , 

■  Too  great  a  distance  of  the  retma  behind  the  crys- 
talline lens,  from  preternatural  elongation  of  the  antero- 
posterior axis  of  the  eyeball,  however,  we  have  seen,  is 
tlio  condition  on  which  mvopia.  or  near-sighteiines.s,  most 
commonly  depends.    In  cases  of  prommence  ot  the  an- 
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terior  segment  of  the  eye  from  sclerotico-lxylclitis  or  in- 
Hammation  of  the  ciliary  body  aud  coiTespouding  part 
of  the  sclerotica  adjacent  to  the  cornea  (p.  229j,  there 
is  elongation  of  the  antero-jiosterior  axis  of  the  eye- 
ball with  near-sightedness,  but  the  preternatiu'al  elon- 
gation of  the  antero -posterior  axis  of  the  eyeball,  occa- 
sioning too  great  a  distance  of  the  retina  behind  the 
crystaihne  lens,  to  which  myopia  is  most  commonly 
owing,  is  the  result  of  posterior  sclerotic  staphyloma 
(p.  298). 

In  a  case  of  myopia,  or  near-sightedness,  the  object, 
iwhen  near,  is  distinctly  seen,  because  the  rays  from  it, 
'which  enter  the  eyes,  being  more  divergent  than  when 
:it  was  distant,  are  not  so  soon  brought  to  foci  by  the 
isame  amoimt  of  refractive  power;  in  other  words,  the 
idifferent  points  of  the  object,  as  so  many  foci  of  incident 
irays,  and  the  foci  to  which  those  raj's  are  brought  in 
Ithe  interior  of  the  eye  by  the  refractive  media,  are  con- 
\jugate  foci,  and,  accordingly,  when  the  foci  of  incident 
irays  are  brought  nearer  tne  refi-active  media,  the  foci  of 
iiefracted  rays  recede  from  them,  and,  therefore,  fall  on 
ithe  retina. 

In  myopia,  the  power  of  adjusting  the  eye  is  still  re- 
gained, and  fails  only,  as  usual,  with  the  advance  of  hfe. 
,5^6  range  of  adjustment  may  be  as  great  as  in  the  em- 
metropic eye,  only  it  comprehends  nearer  distances, 
rhns,  by  the  exercise  of  its  adjustment,  an  average  my- 
apic  eye  may  see  as  near  as  fi-om  two  to  fom-  inches,  and 
IS  far  off  as  from  six  to  twelve  or  eighteen  inches.  With 
me  pail-  of  concaves  fitted  to  correct  the  effects  of  the 
myopic  conformation  of  the  eyes,  the  person,  still  posses- 
Jing  the  power  of  adjustment,  is  often  able  to  see  dis- 
tinctly both  near  and  distant  objects,  like  an  emmetropic 
person. 

On  failure  of  the  adjusting  power  with  the  advance  of 
iie,  a  near-sighted  person,  whose  eyes  are  otherwise 
arrly  sound,  ceases  to  see  well  so  very  near  as  he  used  to 
io.  He  ceases  also,  perhaps,  to  see  well  so  far  off.  He 
:ontinues,  however,  to  see  weU  at  an  intermediate  dis- 
ance.  And  if  that  distance  happens  to  be  about  eight  or 
en  inches,  he  is  not  much  incommoded  so  far  as  reading 
nd  wilting  are  concerned. 

The  pupil  in  such  cases  being  usually  smaller  than  it  is 
"arly  hfe,  the  extreme  circumferential  rays  from  objects 
of  focus  are  thereby  cut  off,  and  the  sight  of  those 
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objects  in  consequence  of  the  diminution  of  the  circles  of 
dissipation  on  the  retina,  rendered  less  indistinct.  i 
The  advantage  of  the  myopic  over  the  emmetropic  eye  i 
is,  that  though  the  former  ceases  to  see  verj-  near  ohjectsti 
well,  it  continues  to  see  smTOunding  objects  distiactlylj 
enough.  Many  persons  are  thus  not  aware  that  they  are  ' 
myopic  until  on  trial  it  is  discovered  that  they  cannot  see; 
large  print  at  the  distance  of  twenty  feet  without  con-j 
caves. 

To  be  able  to  write  and  read  without  spectacles  by  can- 
dle-light after  fifty,  indicates  myopia. 

Peculiarities  of  the  vision  of  myopic,  or  near-sighted,  jieople. 
— Very  near-sighted  people  do  not  regard  fixedly  the  face: 
of  the  person  with  whom  they  are  in  conversation,  not. 
being  able  to  distinguish  their  featm-es  properly.  Theif 
manner  and  gait  also  are  sometimes  characterised  by  what 
appears  a  certain  degree  of  awkwardness.  In  reading, 
they  hold  the  book  obliquely,  as  they  use  one  eye  only, 
not  being  able  to  converge  the  two  eyes  so  much  as 
would  be  necessary  for  binocular  vision  at  so  short  a 
distance. 

With  good  adjustment,  myopic   persons  see 
objects  more  distinctly  than  other  people,  because,  fro- 
their  nearness  the  objects  are  viewed  under  a  larger  vis- 
angle. 

They  see  them  also  with  a  weaker  light,  because  the' 
objects  being  near,  a  greater  quantity  of  rays  fi-om  them" 
arrive  at  the  eye.  Hence,  they  can  read  small  prmt  witii- 
a  weak  light.  _ 

But  they  can  also  see  more  distmctly,  and  somewhat  rar- 
ther  off  by  a  strong  light  than  by  a  weaker  one,  becaue.. 
the  pupil  is  contracted  by  the  sti-ong  light,  and  the  ^-t 
treme  circumferential  rays  of  light  thereby  excluded.  On 
the  same  principle  they  see  at  some  distance  distmctl 
through  a  pinhole  in  a  card ;  and  when  they  tiy  to  vie 
distant  objects,  they  half  close  their  eyelids  as  above  men-J 

tioned.  „  ,  •  j-       i.  • 

They  see  objects  beyond  the  limits  of  theu-  distmct  Tiaon 

midtiplied.  , 
Myopic  persons  prefer  small  prmt  or  wi-iting  to  reao, 
and  short  lines.    Long  lines,  in  consequence  of  the  grea 
degree  of  convergence  of  the  two  eyes  in  readmg,  ^a^^ 
bo  surveyed  at  a  glance,  as  thev  can  be  by  a  far-sightea 
person,  who,  holding  the  bookfiu'ther  off,  does  notreq 
to  converge  his  eyes  so  much. 
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A  great  inconvenience  attending  the  higher  degrees  of 
.myopia  is  the  necessity  the  persons  are  under  of  stooping 
over  then-  work. 

Appearances  presented  hy  the  eyes  of  near-sighted,  or  myopic, 
persons.  1st.  External  appearances.- — In  many  cases  there 
is  nothing  peculiar  to  be  observed.  Generally,  however, 
the  eyes  are  prominent  and  finn  to  the  touch.  The  cornea 
is  veiy  convex  looking,  but  this  is  rather  owing  to  the 
depth  of  the  anterior  chamber  than  to  an  actually  greater 
convexity  than  natural,  as  has  been  shown  by  the  mea- 
surements of  Professor  Bonders. 

The  more  backward  position  of  the  lens,  as  indicated  by 
the  greater  depth  of  the  aqueous  chamber,  would  of  itself 
be  a  condition  for  far  rather  than  near-sightedness,  if  it 
was  not  that  that  condition  is,  as  above  mentioned,  more 
than  compensated  by  the  distance  of  the  retina  behind 
being  proportionally  so  much  greater  than  nonnal. 

Of  com-se,  cases  of  prominent  cornea  fi-om  corneitis  and 
of  conical  cornea  are  here  excluded. 

The  imjjil  is  usually  large  in  short-sighted  persons, 
except  in  advanced  life. 

2nd. — Internal  appearance.  —  Ophthalmoscopic  examina- 
tion of  the  myopic  eye. — It  has  been  above  said  that  the 
preternatural  elongation  of  the  antero-posteiior  axis  of 
the  eyeball,  occasioning  too  great  a  distance  of  the  retina 
behind  the  crystalline  lens,  to  which  myopia  is  most 
commonly  owing,  is  the  result  of  posterior  sclerotic  sta- 
phyloma. 

The  oiDhthalmoscopic  appearances,  therefore,  which  we 
expect  to  meet  in  a  case  of  myopia  are  identical  with 
those  above  described  under  the  head  of  posterior  sclerotic 
staphyloma  (p.  298). 

Accordingly  we  find  on  examination,  except  in  mo- 
derate degrees  of  myopia  in  yoimg  persons,  the  white  cres- 
centic  shaped  patch  on  the  temporal  side  of  the  papilla 
optica,  characteristic  of  posterior  sclerotic  staphyloma. 

The  crescentic  shaped  patch  of  exposed  sclerotica  by  its 
concavity  adjoins  the  papilla  optica.  The  form  of  the 
llatter  may  be  at  the  same  time  altered  from  a  cu'cular  to 
:an  oval  shape  by  the  implication  of  the  entrance  of  the 
joptc  nerve  in  the  staphylomatous  bulging  of  the  scle- 
rotica, as  already  explained  under  the  head  of  posterior 
sclerotic  staphyloma. 

In  such  a  case,  the  oval  papilla  and  the  adjacent  semi- 
lunar patch  of  sclerotica  together  present,  at  first  sight, 
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very  mucli  tlie  ordinary  appearance  of  the  papilla, 
thus : — 


Fio.  129.    Inverted  ira.ige,  right  eye. 


Diagnosis.— A  person  -who  is  very  hypermeti-opic  can-' 
not  well  graduate  his  power  of  adjustment  by  a  modera 
convergence  of  the  visual  lines.  When  he  attempts  to 
look  at  anvthing  near,  excessive  convergence  takes  place," 
and,  along  with  this,  adjustment  for  such  a  gi-eat  degree 
of  nearness  that  he  holds  the  book  in  reading  as  close  to 
his  eye  as  if  he  were  extremely  myopic. 

To  see  to  read  at  a  convenient  distance,  the  hyper 
tropic  person  can  thus  not  caU  into  action  a  suitabl 
degree  of  his  power  of  near  adjustment,  but  reqiures  tt 
helii  of  strongly  convex  glasses.    A  myopic  person,  on 
the  contrary,  can  call  into  action  his  adjustmg  power  in 
any  degree  within  the  limits  of  its  range.  Convergm 
for  his  niedium  point,  he  can  relax  aU  adjustmg  acUon. 
Whilst  in  directing  liis  eyes  to  less  near  objects,  he  can 
call  into  action  his  power  of  far  adjustment. 

When  the  ncar-sighteilncss  is  veiy  great,  the  neces 
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degree  of  conTergence  of  the  two  eyes  on  tlie  book  for 
binocular  vision  cannot  be  maintained  mtbont  fatigue. 
The  person,  therefore,  gets  into  the  habit  of  reading  with 
one  ej^e.  In  extreme  cases  sti'abismus  divergens  is  liable 
to  supervene. 

The  difiiculty  of  maintaining  the  necessary  degree  of 
convergence  for  binocular  vision  is  owing  to  the  oval 
form  of  the  eyeball  not  admitting  of  the  usual  fi'ee 
motion,  and  to  the  altered  direction  of  the  visual  lines. 

Whilst  thus,  as  pointed  out  by  Dr.  Bonders,  myopia 
leads  to  muscular  asthenopia,  i.  e.,  asthenopia  fi'om 
fatigue  of  the  internal  recti,  which  passively  yields  to 
strabismus  divergens;  hypermetropia  causes  asthenopia 
from  fatigue  of  the  near  adjusting  apparatus,  which 
asthenopia  is  actively  overcome  by  sti'abismus  conver- 
gens. 

Attention  has  been  above  (p.  69)  dii-ected  to  the  dis- 
tinction of  true  or  optical  short-sightedness  under  con- 
sideration fi-om  that  short-sightedness  which  depends  on 
defective  sensibility  of  the  retina.  In  this  latter  form, 
which  may  be  named  amblyopic  short-sightedness,  al- 
though objects  are  seen  better  near  at  hand,  they  are  not 
seen  distinctly,  as  in  true  short-sightedness  ;  and  help  is 
ohtaiiied  fi-om  convex  instead  of  concave  glasses. 

In  amblyopic  short-sightedness,  near  objects  are,  as 
above  said,  seen  better.  This  is  because  they  are  seen 
larger.  On  the  same  principle,  convex  glasses  help  the 
sight.  Well  illuminated  objects  are  seen  better,  on  ac- 
count of  the  stronger  impression  made  on  the  retina. 

An  analogous  form  of  short-sightedness  is  occasioned  by 
impaired  transparency  of  the  lens  (jjp.  69  and  412). 

Subjects  of  short-sightedness. — This  defect  of  vision  seldom 
occurs  ia  so  great  a  degree  before  puberty  as  to  be  trou- 
blesome ;  when  in  a  great  degree  in  children  it  may  be  a 
symptom  of  central  cataract  (p.  351).  After  puberty, 
when  the  eyes  come  to  be  used  in  earnest,  short-sighted- 
ness is  usually  first  discovered  to  exist,  and  it  may  go  on 
gradually  increasing,  especially  if  the  person  uses  his 
eyes  much  in  reading,  and  on  minute  objects.  This 
involves  strong  convergence  of  the  eyes,  and  a  stooping 
position,  which  tend  very  much  to  promote  doteiTuina- 
tion  of  blood  to  the  eyes,  and  so  aggravate  the  posterior 
sclerotic  staphyloma,  on  which  the  near-sightedness  de- 
pends. Hence  the  greater  frequency  of  short-sightedness 
among  the  educated  classes,  and  those  whose  occupation 
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is  with  minute  work.  Myopy  does  not  diminish  with' 
years.  We  meet  with  persons  of  the  most  advanced  agt.; 
who  still  find  it  necessary  to  use  glasses  as  deeply  con-a 
cave  as  they  did  in  youth,  if  not  more  so.  ' 

Middle-aged  persons  whose  vision  was  supposed  to  he 
previously  good  for  ordinary  distances,  at  the  same  time, 
that  they  lose  the  power  of  adjustment  for  near  objects!; 
often  find  that  they  cannot  see  so  far  off  as  before.  This 
I  consider  to  be  owing  to  the  loss  of  a  power  of  adjuet-S 
ment  for  distant  objects. 

Predisposition  to  myopia  is  congenital,  and  nearl]^ 
always  hereditary. 

As  the  highest  degi'ee  of  myopia  depends  on  much 
developed  posterior  sclerotic  staphyloma,  and  as  the  de-e 
velopment  of  this  is  progressive,  the  highest  degrees  oiv 
myopia  occur  in  advanced  life. 

Prognosis. — A  real  diminution  of  near-sightedness  sel-i 
dom  or  never  takes  place.  Any  apparent  diminutiott'j 
which  may  occur  arises  fi-om  flattening  of  the  lens,  withs 
diminution  of  its  refractive  power. 

The  tendency  of  myopia  is  to  increase.  In  other* 
words,  when  posterior  sclerotic  staphyloma  has  once  be-«< 
gun,  it  is  prone  to  go  on  increasing. 

In  the  higher  degrees  of  posterior  sclerotic  staphylonuM 
with  myopia,  there  is  often  congestion,  both  internal  andi 
external,  of  the  eyes,  with  amblyopia.  In  such  a  case:' 
the  eyes  are  irritable  and  easily  fatigued. 

The  eyeballs  are  hard  to  the  touch,  and  the  patient 
complains  of  a  feeling  of  tension,  perhaps  pain  on  pres-s 
sure,  and  that  he  sees  motes  floating  before  his  sight,  aa 
well  as  occasional  sparks  of  light. 

The  muscfe  seen  are,  perhaps,  not  merely  of  the  ordi-. 
nary  kind,  but  appearances  produced  by  large  shreds  and 
floccules,  which  the  sui-geon  may  obsei-ve  with  the  oph-r. 
thabnoscope,  floating  in  the  viti-eous  humour  which  ha&« 
become  morbidly  fluid. 

In  a  still  more  advanced  stage  of  the  disease  atthff 
bottom  of  the  eye,  the  sight  is  more  involved.  The  case> 
may  end  in  blindness,  from  detachment  of  the  retina  by" 
efixision  between  it  and  the  choroid,  fi-om  extravasation  oj  • 
blood  in  the  region  of  the  yellow  spot,  or  ati-ophy  and'f 
degeneration  of  the  optic  papilla  and  retina. 

Erom  what  we  have  seen  of  the  condition  of  the  eyet< 
causing  near-sightedness,  it  is  clear  that  the  eye 
not  only  remain  near-sighted,  but  is  liable  to  becomei 
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more  so.  A  cui-e  of  short-sightedness  is,  therefore,  out  of 
the  question. 

Treatment. — To  persons  whose  occupation  is  with  minute 
objects,  short-sightedness,  unless  in  a  very  great  degree, 
is  rather  an  advantage,  as  they  are  enabled  to  observe  all 
the  details  of  their  work  very  accurately ;  and  in  the 
ordinary  exercise  of  vision,  the  use  of  concave  glasses  is 
a  ready  and  simple  help. 

"When  a  tendency  to  short-sightedness  manifests  itself 
in  young  persons,  much  exertion  of  the  eyes  on  minute 
work  should  be  avoided,  and  the  eyes  frequently  exercised 
on  large  and  distant  objects — objects  not  nearer  than  four- 
teen or  sixteen  inches. 

Concave  glasses  help  the  vision  of  short-sighted  persons 
for  distant  objects,  simply  by  increasing  the  divergence 
of  the  rays  of  light  before  they  enter  the  eye,  so  that, 
supposing  the  refractive  power  of  the  media  of  the  eye  not 
increased,  but  the  distance  of  the  retina  behind  the  lens 
increased,  they  may  be  brought  to  foci  at  a  greater  dis- 
tance behind  the  lens  than  they  would  otherwise  have 
been,  in  order  to  correspond  with  the  gi'eater  distance  of 
the  retina  behind  the  lens. 

By  the  use  of  concave  glasses  the  necessity  of  holding 
the  object  near  the  eyes,  or  stooping  over  it,  and  thereby 
strongly  converging  their  axes  on  it,  is  superseded. 

An  eye  which  can  see  distant  objects  distinctly,  that  is, 
can  bring  parallel  rays  to  foci  on  the  retina,  and  which 
can  see  objects  distinctly  at  any  ordinary  distance  up  to 
six  or  eight  inches,  that  is,  can  bring  more  or  less  diver- 
gent rays  to  foci  on  the  retina,  may,  we  have  seen,  be 
viewed  as  a  model  eye.  It  is  the  eye  named  by  Dr.  Don- 
iers  emmetropic. 

An  ye  under  the  influence  of  atropia,  that  is,  having 
its  adjusting  muscular  apparatus  for  distant  objects  ex- 
ited to  full  action,  which  can  see  near,  but  which  still 
sannot  see  objects  at  any  considerable  distance  distinctly, 
siat  is,  cannot  bring  parallel  rays  to  a  focus  on  the  retina,' 
fl  myopic.  ' 
_  If  the  person  be  supplied  with  concave  glasses,  enabling 
fum  to  see  distant  objects,  that  is,  glasses  fitted  to  render 
oarallel  rays  somewhat  divergent  before  entering  the 
»yes,  his  sight  is  practically  rendered  emmetropic,  if  the 
pjusting  power  of  his  eyes  is  good. 

When  the  action  of  the  atropia  subsides,  the  adjusting 
nuscular  apparatus  for  distant  objects  relaxes,  and  the 
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person,  witli  hia  spectacles  on,  can,  like  tlie  person  with 
emmetropic  eyes,  see'objects  at  medium  distances,  and,  by 
the  exercise  of  the  adjusting  muscular  apparatus  for  near 
objects,  can  see  distinctly  near  and  minute  objects  at  any 
ordinaiT  distance  up  to  six  or  eight  inches. 

In  cases  of  myopia  with  good  adjusting  power,  con-: 
cave  glasses  are  to  be  selected  of  such  focal  length  as 
will  enable  the  person  to  see  distinctly  objects  at  a  dis- 
tance—say twenty  feet — without  any  sti-aining.  By  the' 
action  of  the  near  adjusting  apparatus,  he  wiU,  with 
these  glasses,  be  able  to  read,  and  by  the  action  of  the 
far  adjusting  apparatus  he  will  be  able  to  see  distant 
objects. 

In  cases  of  myopia  in  which  the  medium  distance  at 
which  objects  can  be  seen  distinctly  is,  let  us  say,  twelve 
inches,  when  the  adjusting  power  is  lost  with  the  ad- 
vance of  life,  convex  glasses  are  required  to  render  the 
vision  distinct  at  nearer  distances  than  twelve  mches, 
and  concave  glasses  to  render  the  vision  distinct  at  far- 
ther distances. 

In  high  degrees  of  myopia,  owing  to  a  much  deve- 
loped posterior  sclerotic  staphyloma,  the  retina  has  suf- 
fered so  much  that  to  the  near-sightedness  there  is 
superadded  amblyopia.  In  such  a  case  the  sight  is  not 
much  improved  by  concave  glasses,  because  what  may: 
be  gained  by  improved  definition  is  lost  by  dimmutiom 
in  size  of  the  images  on  the  retina.  In  such  a  case,. 
Dr  Bonders  thinks  it  is  better  to  use  one  eye  only  at  a 
time,  and  that  without  a  glass,  so  as  to  avoid  the  irnte-i 
tion  which  arises  from  the  attempt  to  converge  the  two 
eyes  on  the  object.  The  patient  generally  finds  this 
out  himself.  , .  ^      ^  ,  »  

Concave  glasses  are  made  of  different  degrees  ot  am- 
cavity,  the  shallower  being  those  adapted  for  the  shghter 
degrees  of  short-sightedness,  the  more  concave  lor  tne, 

greater  degrees.  . 

When  very  short-sighted,  a  person  requu-es  to  use 
concave  glasses,  not  only  to  be  enabled  to  see  distant 
objects,  but  also  for  reading  with,  m  order  to  ayoifl  tbe 
necessity  of  stooping.  For  the  latter  puiTOse  shal lowj 
glasses  suffice.  Less  short-sighted  people  use  glasses, 
only  to  bo  enabled  to  see  distant  objects. 

Young  near-sighted  persons  with  good  adjusting  power 
may,  however,  use  spectacles  with  one  power  of  con- 
caves for  all  distances.    The  glasses  bemg  deep  enough  to 
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tliverge  slightly  divergent  or  even  parallel  rays  so  much, 
that  on  their-  enti-auce  into  the  eye  when  in  a  state  of  far 
adjiistment,  they  may  be  divei-gent  enough  to  be  by  the 
refi'active  media  brought  to  foci  on  the  abnoiTaally  deep- 
seated  retina.  The  near-adjusting  apparatus  being  called 
into  action  when  near  objects  are  looked  at,  the  refractive 
power  of  the  eyes  is  so  increased  that  the  rays  from  the 
neai-  object  which  are  divergent,  and  which  are  rendered 
stiU  more  so  by  the  deep  concave  glasses,  are  brought  to 
foci  on  the  retina. 

The  power  of  lens  to  be  selected  is  that  which  wiU 
neutraUse  the  myopic  conformation  of  the  eyes,  and 
thus  enable  the  person  to  see  distant  objects  distinctly. 

With  the  advance  of  Hfe,  however,  say  about  the  age 
of  fortjj-five,  when  the  adjustment  for  near  objects  be- 
comes impaii-ed,  shallower  concaves  will  suffice  for  read- 
ing with,  and  even  for  looking  at  distant  objects.  At 
this  time  of  life  the  refractive  power  of  the  lens  becomes 
diminished,  and  in  consequence  of  the  less  size  of  the 
pupil,  the  circiunferential  rays  are  excluded.  Shal- 
lower concaves  thus  answer  sufficiently  well. 

The  effect  of  concave  glasses  is  to  change  the  relative 
range  of  accommodation  in  respect  to  convergence  of  the 
eyeballs,  to  the  position  proper  in  emmetropia,  and  thus 
to  impart  to  the  eyes  an  optical  power  equal  to  that  in 
emmetropia,  so  that  they  may,  by  the  exercise  of  their 
adjusting  apparatus,  be  capable  of  distinct  vision  when 
converged  on  objects  at  the  different  distances  at 
which  emmetropic  eyes  would  be  able  to  see  them  dis- 
tinctly. 

Too  strong  convergence  of  the  eyes  and  a  stooping 
posture  are  thus  guarded  against. 

When  the  adjusting  power  of  the  eyes  is  impaired  or 
has  not  been  exerted  from  youth,  by  wearing  neutral- 
izing concaves,  it  will  be  necessary  to  use  glasses  of 
less  concavity  to  read  with,  than  are  necessary  for  viewing 
fhstant  objects. 

The  negative  focal  length  of  the  concave  glass  which  a 
I'erson  will  require  to  see  objects  at  a  distance,  should  be 
about  equal  to  the  distance  at  which  he  can  see  to  read 
listinctly  an  ordinary  type  with  the  naked  eye— six 
ujches,  for  example. 

Such  glasses  impart  to  the  parallel  rays  fi-om  the 
ilistant  objects  a  divergence  equal  to  that  which  rays 
Irom  objects  at  the  distance  of  six  inches  would  have, 
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and  so  the  eyes  are  enabled  to  biing  them  to  foci  on 
the  retina. 

To  determine  wlietlier  such  glasses  will  suit  for  thei 
ordinary  exercise  of  vision,  the  myopic  person  should 
he  directed  to  look  with  them  at  Snellen's  letters  No. 
XX.  (p.  69),  placed  at  the  distance  of  twentj^  feet,  and 
see  how  he  is  able  to  read.  Glasses  the  next  degree 
shallower  are  then  to  be  tried  instead,  and  afterwards 
glasses  of  the  next  degree  deeper.  The  person  -will 
thus  be  enabled  to  judge  whether  the  pair  of  glasses 
fixed  on  by  the  calculation  be  practically  of  too  strong 
or  too  weak  power,  or  quite  suitable. 

In  wearing  spectacles,  the  glasses  are  necessarily  at 
a  certain  distance  from  the  eyes.  If  the  person  finds 
he  sees  better  by  biinging  them  closer  to  the  eyes,  then 
the  glasses  are  not  sufficiently  concave.  If,  on  the  con- 1 
trary,  the  person  finds  he  sees  better  by  removing  them 
a  little  fui-ther  fi-om  the  eyes,  the  glasses  are  too  con- . 
cave.    The  reverse  holds  with  respect  to  convex  glasses. 

The  focal  length  of  the  concave  glass  which  a  very: 
short-sighted  person  will  require  to  read  with  at  a  con-i' 
venient  distance,  is  determined  thus : — Suppose  he  sees  to : 
read  with  the  naked  eye  at  the  distance  of  six  inches,  and,- 
desires  to  be  able  to  read  at  the  distance  of  twelve,  the  one:< 
distance  is  to  be  multiplied  by  the  other,  and  the  product 
seventy-two  divided  by  the  difference  between  the  two 
distances,  viz.,  six.    The  quotient,  twelve,  is  the  number 
of  inches,  the  focal  length  of  the  glass  requu-ed  should  be. 

But  when  a  person  finds  it  necessary  to  have  recoui-se  to: 
glasses  for  shortsightedness,  he  should  go  to  an  optician, 
and  select  two  or  thi-ee  paii's  which  appear  to  assist  his 
vision  best;  or  send  for  two  or  thi-ee  pairs  of  about  men 
focal  length  which,  according  to  the  above  calculation,  heu 
thinks  wiU  suit  him,  and  try  them  leisui-ely  at  home  for  a  • 
day  or  two  before  fixing  his  choice  on  one  pai-ticular  pau". 

The  following  are  the  cii'cumstances  which  should  guide 

him  in  his  choice : —  ,  .  ,     •„      1 1 

The  glasses  should  be  of  a  power  which  wiU  enable  Jiim 
to  distinguish  objects  as  he  wishes,  quite  readilv  ana. 
clearly,  and  at  the  same  time  comfortably.    If  they  shoultti. 
make  objects  appear  small  and  \erj  bright,  and  if  m  usmg  - 
them  the  person  feel  his  eyes  strained  and  fatigued,  or  u 
ho  becomes  dizzy,  and  if  after  putting  them  aside  the 
vision  is  obscm-e,  thoy  ai'O  not  fit  for  his  pui-pose— tliey 
arc  too  concavG. 
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Having  ouce  fitted  MmseK,  a  person  sliould  not  too 
hastily  change  his  glasses,  although  they  may  appear  not 
to  enable  him  to  see  quite  so  clearly  as  when  he  first  used 
them. 

In  high  degrees  of  myopia  the  improved  definition  from 
deep  concaves  is  coxmterbalanced  by  the  diminished  size 
of  the  image ;  the  person,  therefore,  prefers  shallower  con- 
caves for  use  than  the  high  degree  of  myopia  would  indi- 
cate. In  very  high  degrees  of  myopia,  being  no  longer 
able  to  converge  the  two  eyes  without  straining,  he  prefers 
using  one  eye  only,  and  that  often  without  the  help  of  any 
glass  at  all. 

Except  in  such  extreme  cases,  a  glass  to  each  eye  should 
always  be  employed;  vision  is  by  this  clearer,  and  its 
exercise  less  fatiguing  to  the  eyes,  than  when  a  glass  to 
one  eye  only  is  used.  The  use  of  a  glass  to  one  eye  only 
is,  in  fact,  very  detrimental,  especially  to  the  opposite 
eye. 

A  person  who  has  not  from  youth  used  concaves  deep 
enough  to  neutralise  the  myopic  conformation  of  his  eyes, 
or  not  used  concaves  at  all,  has  necessarily  not  had  occa- 
sion to  exercise  his  near-adjusting  power  much.  That 
power,  having  thus  lain  long  in  abeyance,  cannot  be  after- 
wards brought  fully  into  use.  The  person,  therefore, 
cannot  take  to  neutralising  concaves.  He  must  use  glasses 
no  deeper  than  is  sufficient  to  enable  him  to  see  at  the 
particular  distances  required — for  reading  or  writing  with 
—for  reading  music — or  for  distant  vision. 

Therapeutic  treatment  in  myojoia. — If  sjonptoms  of  in- 
ternal congestion,  with  irritation,  present  themselves  (in 
internal  congestion,  capillary  hyper htemia  of  the  papilla 
and  retiaa  is  observed  under  the  ophthalmoscope),  and 
if  fatigue  and  pain  in  the  eyes  come  on  by  using  them, 
especially  by  candle-Kght,  aU  work  must  be  suspended' 
and  stooping  avoided.  The  closed  eyes  are  to  be  douched 
with  cold  water,  and  attention  dii'ected  to  the  Hver  and 
Dowels. 

A  boy  was  brought  to  me  who,  it  was  stated,  had  sud- 
denly become  affected  with  near-sightedness.  I  di-opped 
the  four-grain  solution  of  the  sulphate  of  atropia  into  the 
eyes,  and  after  its  influence  had  passed  away,  the  short- 
sightedness was  no  longer  complamed  of. 

This  appears  to  have  been  a  case  of  spasm  of  the  near- 
^"•J^stiiig  niuscular  fibres,  counteracted  by  the  contraction 
01  the  far-adjusting  muscular  fibres  excited  by  the  atropia. 
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7tli. — Hypermetropia,  or  over-sightedTiess. 

Hypermetropia  is  the  reverse  of  myopia.  Whilst  in  the 
myopic  eye  the  retina  is  so  far  behind  the  crystalHne  that 
even  in  the  lowest  state  of  refraction  to  which  the  eye  can 
be  brought  by  the  exertion  of  its  far-adjustuig  apparatus,, 
parallel  rays,  or  even  moderately  divergent  rays,  are 
brought  to  foci  before  reaching  it,  so  that  objects  at  any 
considerable  distance  cannot  be  distinctly  seen  ;— m  the 
hypermeti'opic  eye,  on  the  contrary,  the  retma  is  so  close 
behind  the  crystalline,  that  in  the  state  of  refraction  cor- 
responding to  the  relaxation  of  aU  adjustment,  and  still  \ 
more  in  the  lowest  state  of  refi-action  to  which  the  eye  can  ; 
be  brought  by  the  exertion  of  its  far-adjusting  appa^  • 
ratus,  even  parallel  rays  are  made  to  converge  so  httle 
that  they  tend  to  come  to  foci  only  behind  the  retma,  so 
that  objects  cannot  be  seen  distinctly  at  any  distance— fai  : 
or  near.    (Fig.  128,  p.  468.) 

Appearances  presented  ly  hypermetropic  eyes.—lh.Q  con-  • 
formation  of  an  eye  affected  with  hypenneti-opia  is  pecu- 
liar It  is  smaU  and  sunh-looking,  and  immediately 
round  the  cornea  the  sclerotica  is  flat,  mdicating  that  the  • 
antero-posterior  diameter  of  the  globe  is  shorter  than  , 
natui^al.  A  section  in  the  direction  of  that  diameter  • 
would  thus  have  an  elliptical  outline— the  short  axis  of  t 
the  ellipse  coiTOsponding  to  the  antero-postenor  dia-  • 

^The  cornea  of  a  hypermeti-opic  eye  is  often  small  and  I 
duU-looking,  and  appears  flatter  than  natm-al,  m  con-  • 
sequence  of  the  lens  and  iiis  being  inclmed  towards  it  so  ■ 
that  the  anterior  chamber  is  dimmished  in  depth,  ite  • 
effect  of  this  more  advanced  position  of  the  lens  should  be 
to  increase  the  refi-active  power  of  the  eye  ;  but  such^  ; 
effect  is,  in  hypenneti-opia,  more  than  counterbalanced  Dy 
the  shortness  of  the  antero-postenor  axis. 

The  pupil  is  smaU.  ,    ,  •    ,    o       •  ^f«. 

When  the  person  looks  at  distant  obiocts  there  is  pCT- 
haps  apparent  divergent  stivabismiis,  whereas  when  he 
looks  at  near  objects,  convergent  sti-abismus  is  hableto 


occur 


^  ... 

nypermetropia  is  often  hereditaiy.  wifiinnt 
Fe^diartti^s  of  the  vision  of  hypermetropK  '-y^^';-^  ~ 
the  exertion  of  the  near  adjustment  ^ypei-motropic  eyes 
thus  cannot  bring  parallel  rays,  much  less  <ii^^>' ay^ 
to  a  focus  on  the  retina,  so  that  they  cannot  see  di.tmctiy 
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either  distant  or  near  objects.  To  see  without  an  effort 
of  near  adjustment,  convex  glasses  are  requii-ed,  in  order 
to  render  the  rays,  at  their  very  entrance  into  the  eye, 
convergent,  so  that  the  refractive  power  of  the  latter  may 
be  enabled  to  bring  them  to  foci  at  a  short  enough  dis- 
tance behind  the  crystalline  to  impinge  on  the  retina. 

In  hypermetropia,  the  power  of  adjusting  the  eye  exists, 
and  fails  only,  as  usual,  with  the  advance  of  life. 

When  with  their  visual  axes  parallel  the  eyes  ca,n,  by  a 
moderate  exercise  of  theii'  near-adjusting  power,  see  distant 
objects  distinctly,  that  is,  can  bring  parallel  rays  to  foci 
on  the  retina.  Dr.  Donders  names  the  hypennetropia 
facultative. 

In  respect  to  the  exercise  of  the  adjustment  for  near 
objects,  it  is  to  be  observed : — that  in  order  to  bring 
divergent  rays  to  foci  on  the  retina,  it  has  to  increase 
the  reft-active  power  of  the  eye  from  a  state  in  which 
even  parallel  rays  cannot  be  brought  to  foci  on  the 
retina.  This  implies  an  abnormally  great  exertion  on  the 
part  of  the  near- adjusting  apparatus,  and  one  which  is 
not  in  relation  with  the  convergence  of  the  visual  lines  of 
the  two  ej^es.  Indeed,  in  order  that  such  an  effort  may 
be  made,  the  eyes  must  be  at  the  same  time  very  much 
converged  as  above  mentioned.  Hy]^)ennetropia  in  this 
degi-ee  Dr.  Donders  designates  relative. 

In  extreme  cases,  the  eyes  are  incapable  of  an  inter- 
mediate moderate  degree  of  convergence  and  adjustment, 
so  as  to  see  at  the  distance,  say  of  eight  or  ten  inches. 
When  the  patient  tries  to  read,  the  adjustment  is  by  a 
spasmodic  effort  made  for  so  short  a  distance,  that  he 
holds  the  book  close  to  the  eye,  and  thus  appears  to  be 
very  near-sighted ;  whilst  in  consequence  of  the  accom- 
panying gi'eat  convergence  of  the  visual  lines  the  two 
eyes  cannot  be  simultaneously  fixed  on  the  object  looked 
at.  One  eye  only  is  therefore  used,  and  convergent 
squint  of  the  other,  pei'haps,  takes  place. 

HypeiTnetropia  in  young  persons  may  thus,  as  above 
pointed  out,  be  mistaken  for  myopia  combined  with  some 
degree  of  amblyopia.  The  apparent  near-sightedness  in 
hypermetropia  is  accompanied  by  a  desii-e  for  more  light, 
which  is  not  the  case  in  true  myopia,  unless  accompanied 
l)y  amblyopia. 

Convex  glasses,  by  rendering  the  spasmodic  effort  at 
near  adjustment  unnecessary,  enables  the  person  to  sec 
at  a  proper  distance ;  so  that  we  have  the  apparent  ano- 
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maly  of  a  very  short-sigMed  person  being  enabled  to  see 
fui'tiier  off  with  convex  glasses. 

By  the  use  of  suitable  convex  glasses  (glasses  strong 
enough  to  neutralize  the  hypermetropic  condition  of  the 
eyes  are  requii-ed),  a  displacement  of  the  relative  range  of 
adjustment  is  effected,  so  that  the  necessaiy  harmony 
between  convergence  of  the  eyes  and  their  near-adjusting 
power  is  established.  The  person  is  thus  enabled,  by  the 
exercise  of  the  adjusting  power,  now  to  read  without  un- 
due convergence,  now  to  see  distant  objects  with  parallel 
visual  lines. 

By  the  fact  that  distant  objects  are  seen  more  distinctly 
with  convex  glasses,  the  existence  of  hypei-meti-opia  is 
declared. 

It  is  here  to  be  remarked,  that  an  originally  hyper- 
metropic eye  may  have  the  far-adjusting  apparatus  as 
well  as  the  near  ;  but  the  effect  of  the  action  of  the  former 
is,  on  account  of  the  conformation  of  the  eye,  worse  than 
no  adjustment.  UnfocaHzing  the  eye  still  more,  it  is  not 
usually  called  into  play  ;  but  by  ati'opia,  the  far-adjusting 
apparatus  may  be  excited  to  action,  and  what  Dr.  Bon- 
ders calls  latent  hypermetropia  is  made  manifest. 

In  early  life,  with  good  adjustment,  hypei-metropia  in 
a  moderate  degree  may  not  be  much  complained  of,  but 
as  with  the  advance  of  life  the  adjusting  power  becomes 
impaired,  prolonged  exertion  of  the  sight  in  reading,  sew- 
ing, or  other  fine  work,  comes  to  be  difficult  or  impossible. 
Asthenopia  has  then  set  in. 

Persons  requiring  convex  glasses  at  about  thirty-five 
or  forty  years  of  age,  or  even  younger,  will  probably  be 
found  hypermetropic. 

Witb  the  advance  of  life  the  adjusting  power  of  the 
eye  for  near  objects,  even  with  the  sfa-ongest  convergence 
of  the  eyes,  fails,  and  the  person  ceases  to  be  able  to 
read  without  convex  glasses  adapted  for  the  particular  dis- 
tance at  which  he  wishes  to  see  to  read. 

To  see  distant  objects,  convex  glasses  of  a  lower  power 
are  required.  ,  ,  . 

In  this  case.  Dr.  Donders  calls  the  hyiienncti'opia 
ahsolute.  It  might  be  also  called  presbyopia  in  the  hyper- 
metropic eye.  m.  i-u 

Choice  of  (/lasses  for  Jn/pcrmetroj>ic  eyes— Try  the  eyes 
with  convex  glasses  until  the  strongest  are  founa 
with  which  the  person  sees  distant  object-s  distinctly, 
i.e.,  the  strongest  convex  glasses  requu-ed  to  render 
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parallel  rays,  or  the  rays  from  distant  objects,  con- 
vergent enough  on  entering  the  eye  to  admit  of  being 
brought  by  the  refi-active  power  of  the  eye  to  foci  on 
the  retina,  which  is  spread  out  at  so  short  a  distance 
behind. 

Practically,  it  will  be  sufficient  to  try  with  what  power 
of  convex  glass  the  patient  can  see  to  read  Snellen's  let- 
ters No.  XX.  (p.  69),  at  the  distance  of  some  twenty  feet. 
Usually  this  will  be  found  to  be  forty-eight  or  thirty-six 
inches  focal  length. 

It  may  happen,  however,  that  in  this  trial  the  near- 
adjusting  power  of  the  eye  is  still  xinconsciouslj^  called 
into  play,  so  that  the  full  degree  of  hyiDermetropia  is  not 
manifest.  To  render  evident  the  full  degree  of  hyper- 
metropia,  the  far-adjusting  apparatus  must  be  called  into 
action  by  the  application  of  atropia. 

As  atropia  excites  the  far-adjustment  of  the  eye,  the 
convex  glasses  which  enable  the  eye  under  the  influence 
of  atropia  to  see  distant  objects — that  is,  convex  glasses 
of  such  a  power  as  combined  with  that  of  the  refractive 
media  wiU  bring  parallel  rays  to  foci  on  the  retina,  and 
thus  render  the  eye  practically  emmetropic — are  the  power 
to  be  chosen. 

With  such  convex  glasses  the  patient,  if  the  adjusting 
power  of  his  eye  be  good,  will  see  suiTOunding  near 
objects  distinctly  when,  by  the  cessation  of  the  action  of 
the  atropia,  relaxation  of  the  far-adjustment  takes  place, 
and  will  see  to  read  by  an  exertion  of  the  near  adjust- 
ment. For  this  pm-pose,  however,  it  is  usually  found 
that  glasses  of  greater  convexity  are  requii-ed.  Glasses, 
namely,  of  such  a  power  as  will  enable  the  person  to 
see  quite  distinctly  at  the  distance  of  twelve  or  sixteen 
inches,  without  exertion  of  their  near-adjustment,  and  at 
a  nearer  distance  by  exei'tion  of  the  near-adjustment. 

The  requii-ed  power  may  be  ten  or  even  six  inches. 

Convex  glasses  of  low  power  appear  to  help  well  in 
hypennetropia  for  reading  or  sewing,  but  this  is  because, 
with  the  convergence  of  the  eyes,  the  near-adjustment  to 
a  great  degree  comes  into  play, — to  a  greater  degree  than 
is  desirable.  Substitute  stronger  convex  glasses,  and  this 
habit  of  over-exerting  the  near-adjusting  aj^paratus  will 
be  rendered  unnecessary. 

Myopic  persons,  it  has  been  above  shown,  are  naturally 
not  necessitated  to  exert  their  near-adjusting  power  much. 
Hence,  if  they  do  n^t  in  youth  begin  to  wear  concave 
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glasses  deep  enough  to  neutralize  the  myopic  conforma- 
tion of  their  eyes,  and  thus  necessitate  themselves  to 
exert  their  near-adjusting  power  in  reading,  &c.,  they 
find  it  difficult  to  do  so  later  in  life.  They  can  only  use 
the  deeper  concaves  for  distant  objects,  and  shaUower 
for  near  objects. 

Hypermetropic  persons,  on  the  contraiy,  are  naturally 
necessitated  to  exert  their  near-adjusting  power  to  the 
utmost.  Hence,  if  they  do  not  in  youth  begin  to  wear 
convex  glasses  sufficient  to  correct  the  hj^oermeti-opic  con- 
formation of  then-  eyes,  and  thus  necessitate  themselves 
to  exert  their  near-adjusting  power  less — if  not,  even,  to 
exert  then-  far-adjusting  power,  they  find  it  difficult  to 
use,  for  distant  objects,  convex  glasses  of  a  power  strong 
enough  for  reading  or  sewing. 

They  are  disposed  to  select  glasses  to  see  distant  objects 
with,  of  a  lower  power  than  wiLL  subsequently  be  desnable. 
This  is  because  the  habit  of  exerting  theii-  near-adjusting 
power  to  the  utmost  is  unconsciously  still  persisted  in 
while  the  glasses  are  being  tiied.  After  using  for  some 
time  the  glasses  selected,  however,  the  patients  become 
able  to  relax  the  near-adjusting  power  when  trpng  other 
glasses.  They  then  find  that  with  stronger  convexes  than 
those  they  had  at  first  chosen,  they  can  exercise  sight  with 
less  straining  and  more  comfortably. 

8th. — Presbyopia,  or  old-sigJitedness. 

With  the  advance  of  life,  the  power  of  the  eye  to  adjust 
itseK  for  vision  at  different  distances  becomes  impaired, 
and  after  middle-age  it  is  usually  altogether  lost.  After 
middle-age,  indeed,  failui-e  of  the  adjusting  power  of  the 
eyes  is  so  common  that  it  is  to  be  viewed  as  a  natural 
change  in  the  state  of  the  eye. 

The  defect  of  sight  arising  fi-om  failm-e  of  the  adjusting 
power  of  the  ej'e  is  named  presbyopia  (fi'om  irptafius,  old. 
and  oi|/,  the  eye). 

In  presbyoj)ia,  the  person  can  see  only  at  the  distance 
which  the  anatomico-optical  confoiTuation  of  his  eyes 
allows.  The  previously  emmetropic  eye  can  see  only  at  a 
distance, — the  myopic  eye  still  requires  concave  glasses 
for  seeing  distant  objects,  but  maj'-  require  convex  glasses 
to  see  very  near  objects  distinctl}^ — whilst  the  hyjierme- 
ti'opic  eye  becomes  incapable  of  seeing  at  any  distance 
without  convex  glasses  sufficient  to  neutralise  the  hy])er  - 
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metropia  in  viewing  distant  objects,  and  still  stronger 
convex  glasses  to  compensate  for  the  failm'e  of  the  adjust- 
ing power  in  viewing  near  objects. 

As  failure  of  the  adjusting  power  of  the  eye  is  not  so 
much  felt  ia  mj^opia  as  in  emmetropia,  our  ideas  of  pres- 
byopia have  been  founded  on  it  chiefly  as  it  manifests 
itself  in  the  latter,  and  therefore  it  has  come  to  be 
synonymous  with  far-sightedness. 

In  teeafing  of  presbyopia,  however,  it  will  be  necessary 
to  consider  it  successively  under  the  heads  of  presbyopia 
in  the  emmetropic  eye, — in  the  myopic  eye, — and  in  the 
hypermeti'opic  eye. 


9th. — Presbyopia  in  the  emmetropic  eye. 

I  With  this  state  of  vision  the  person  can  see  objects  dis- 
.  tinctly  only  when  they  are  at  a  very  considerable  distance 
:  from  the  eyes ;  in  reading,  for  example,  he  holds  the  book 
I  at  arm's  length. 

The  power  of  adjusting  the  eye  for  different  distances 
I  being  much  impaired,  the  rays  of  Hght  fi-om  nearer  objects, 
I  as  they  are  more  divergent,  tend  to  come  to  a  focus  at  a 
ipoiat  behind  the  retiua,  on  which  therefore  they  impinge 
I  in  circles  of  dissipation,  and  form  indistinct  and  confused 
I  images. 

-  By  removing  the  object  from  the  eyes,  it  comes  to  be 
[distinctly  seen,  because  the  rays  from  it  which  enter  the 
!6ye,  being  now  less  divergent  than  when  it  was  near,  are 
.more  qmckly  brought  to  a  focus ;  in  other  words,  the 

different  points  of  the  object  as  foci  of  incident  rays,  and 
ithe  foci  to  which  these  rays  are  brought  in  the  interior  of 
ithe  eye  by  the  refractive  media,  are  conjugate  foci ;  and  ac- 
icordingly,  when  the  foci  of  incident  rays  are  removed 
mom  the  refi'active  media,  the  foci  of  refracted  rays  come 
pear  them. 

In  ti^dug  to  read,  the  attempt  to  exert  the  power  of 
Adjustment  induces  fatigue  and  confusion  of  vision,  though 
'in  such  a  case  it  will  probably  be  foimd  that  the  eye  is 
liaffected  with  hypermetropia  in  a  slight  degree. 
I  in  commencing  presbyopia,  the  ear-adjusting  power  is 
■not  lost, — it  is  only  impaired  in  respect  to  range,  so  that 
the  person  can  no  longer  adjust  for  a  nearer  distance 
perhaps  than  twenty  inches. 

I  As  the  adjusting  power  becomes  more  impaired,  stronger 
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convexes  are  required.  When  it  is  quite  lost,  convex 
glasses  of  different  powers  are  required  to  correspond  with 
the  different  distances  of  the  objects  looked  at. 

Appearances  presented  by  emmetropiic  eyes  affected  witJi 
presbyopia. — In  many  cases  there  is  nothing  peculiar  to  be 
observed ;  but  frequently  the  crystalline  and  iris  are  in- 
clined towards  the  cornea,  which  in  consequence  of  the 
resulting  diminution  of  the  depth  of  the  anterior  chamber 
appears  flat.    The  pupil  is  small. 

Peculiarities  of  presbyopic  vision  in  persons  originally  ern- 
metropic : — 

1.  They  see  small  objects  indistinctly  at  every  distance, 
because  when  near,  they  are  out  of  focus,  and  when  re- 
moved from  the  eye  somewhat,  they  are  seen  at  a  small 
■\dsual  angle  and  with  little  light.  By  increasing  the  Hght, 
contraction  of  the  pupil  is  excited,  and  they  see  better. 
Hence,  they  do  not  see  so  weU  by  candle-light  as  before, 
and  when  attempting  to  read  by  candle-light,  they  place 
perhaps  the  candle  between  them  and  the  book  held  at 
arm's  length. 

2.  They  see  large  and  distant  objects  very  distinctly. 
There  is  no  complaint  of  fatigue.  The  complaint  merely 

is  that  the  sight  is  indistinct,  except  for  distant  object.*, 
and  that  lines  and  points  appear  multiplied,  whether  both 
eyes  or  one  only  is  used. 

The  presbyopic-emmeti'opic  eye  cannot  by  any  eflfort  see 
near  at  hand.  It  can  see  only  at  some  distance.  "With  a 
suitable  convex  glass  it  can  see  near  objects. 

The  hyiDermetropic-asthenopic  eye,  on  the  conti-aiy,  can 
by  an  effort  of  adjustment  see  near  at  hand,  but  only  for 
a  short  time.  Fatigue  of  the  adjusting  power  quickly 
supervenes,  and  confusion  of  sight  takes  place. 

Prevention  and  treatment. — Although  presbyopia  depemU 
on  a  change  in  the  state  of  the  eye  which  takes  place 
natru-aUy  with  the  advance  of  Hfe,  something  may  be  done 
in  the  way  of  retarding  its  progress,  and  thus  so  far  pre- 
serving the  sight,  by  avoiding  over-exertion  of  the  eyes  in 
reading  and  other  minute  work,  especially  by  artificial 
light,  at  the  time  of  life  when  diminution  of  adjustniu- 
power  usually  comes  on. 

Convex  glasses  help  the  vision  of  presbyopic  people  who 
have  been  originally  emmetropic  for  near  objects,  by 
diminishing  the  divergence  of  the  rays  of  light  before 
thoy  enter  the  eve,  so  that  they  may  be  more  speedily 
brought  to  foci  than  they  would  otherwise  be,  in  con- 
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sequence  of  the  diminislied  po"wer  of  the  neai-- adjusting 
apparatus  of  the  eye. 

Presbyopic  persons,  at  the  same  time  that  they  have 
lost  the  power  of  adjustment  for  near  objects,  may  be 
vomewhat  cataractous,  or  have  their  retina  impau-ed  in 

nsibility.  In  such  cases,  convex  glasses,  besides  reme- 
u\iag  the  defective  adjustment,  are  of  use  by  their  mag- 
nifying power;  somewhat  stronger  glasses  are  therefore 
to  be  ordered. 

Convex  glasses  are  made  of  different  degrees  of  con- 
vexity. The  least  convex  being  those  adapted  for  the 
slighter  degrees  of  far-sightedness,  the  more  convex  for 
the  greater  degrees. 

To  see  distant  objects,  emmeti'opic  persons,  who  have 
liecome  presbyopic,  do  not  in  general  require  convex 
lasses.    It  is  most  commonly  to  enable  them  to  read 

id  do  minute  work  that  they  use  spectacles. 

If  it  is  only  at  a  very  great  distance  that  a  person  can 
-ee  distinctly,  the  focal  length  of  the  convex  glass  which 
he  will  requii-e  to  enable  hirn  to  read  will  be  equal  to  the 
ilistance  at  which  he  wishes  to  see  to  read.  If  he  wishes 
to  see  to  read  with  the  book  ten  inches  off,  he  will  require 
convex  glasses  of  ten  inches  focal  length. 

K  he  is  not  so  very  far-sighted,  but  can  see  small  objects 
ilistiQctly  at  twenty  inches  distance,  for  example,  the  focal 
length  of  the  convex  glasses  which  he  will  requii-e  to 
enable  him  to  read  at  twelve  inches  distance,  is  determined 
iiy  multiplying  the  two  distances  together,  and  dividing 
the  product,  240,  by  the  difference  between  them,  viz., 
eight.  The  quotient,  thii-ty,  is  the  focal  length  in  inches 
'if  the  glasses  required. 

But  when  a  person  finds  it  necessaiy  to  have  recourse 
'  glasses  for  far-sightedness,  he  should  go  to  an  optician, 
nid  select  two  or  thi-ee  pairs  which  appear  to  assist  his 
vision  best,  or  send  for  two  or  three  of  about  the  focal 
li  ngth  which,  according  to  the  above  calculation,  he 
thinks  wiU  suit  him,  and  try  them  leisurely  at  home  for  a 
'hiy  or  two  before  fixing  his  choice  on  one  particular 
piiir. 

The  following  are  the  circumstances  which  should  guide 
I'm  in  his  choice : — The  glasses  should  be  of  sufficient 
lower  to  enable  him  to  see  objects  distinctly  as  he  wishes, 
■  ind  at  the  same  time  comfortably.  With  glasses  of  too 
'x)w  a  power  fatigue  and  confusion  of  sight  supervene, 
classes  which  make  the  objects  appear  larger  than  natui'al, 
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and  strain  and  fatigue  the  eyes  and  cause  headache,  are 
not  adapted  to  his  case, — they  are  too  convex.  It  is 
usually  found  that  glasses  the  next  degi-ee  more  convex 
are  required  for  work  by  artificial  light. 

The  alteration  in  the  eye  on  which  the  far-sightedness  ■ 
depends,  generally  goes  on  to  increase  with  age,  hence  it 
is  necessaiy  after  a  time — a  few  years — to  change  the. 
glasses  first  chosen  for  others  more  convex.    In  regard  to ; 
this  exchange  it  is  to  be  observed,  that  it  ought  not  to  be 
too  hastily  had  recoui-se  to,  nor,  on  the  other  hand,  too 
long  delayed.    The  same  feeliag  of  necessity  which  first 
prompted  to  the  use  of  glasses,  will  indicate  the  necessity 
of  change. 

In  changing,  the  glasses  previously  in  use  for  the  even- 
ing are  to  be  adopted  for  the  day,  and  a  pair  one  degree 
stronger  procured  for  evening  work. 

When  the  patient  manifests  a  disposition  to  try  a 
frequent  change  of  his  spectacles,  a  glaucomatous  state  of 
the  eye  will  probably  be  discovered  on  examination. 

In  advanced  age,  to  total  failui-e  of  the  adjusting  power, 
is  superadded  a  hjqiermetropic  state  from  diminished 
refractive  power  of  the  media  of  the  eye,  so  that  evrai 
parallel  rays  cannot  be  brought  to  foci  on  the  retina.  To 
see  distant  objects,  therefore,  convex  glasses  are  required, 
though  of  a  power  lower  than  those  necessary  for  reading 
with. 

Reading  glass— This  is  a  double-convex  lens,  used  for 
the  pui'pose  of  magnifpng  the  object,— the  names 
maps,  or  the  like  ;  whereas,  convex  spectacles  are  r 
merely  to  render  objects  distinct  at  a  given  distance,  w 
out  magnifying  them,  as  above  mentioned. 


10th. — Presbyopia  in  the  mujopic  eye. 

With  loss  of  power  of  adjustinent,  the  myopic  ever 
ceases  to  see  well  so  near  or  so  tar  oflP  as  formerly.  W 
sees  perfectly  distinctly,  perhaps,  at  one  particular  dis 
tance  only.    And  that  distance  depends  on  the  anatomico 
optical  conformation  of  the  eyeball.  , 

Suppose  the  distance  be  twelve  or  fourteen  inches,  tneit 
person  will  require  convex  glasses  to  see  nearer  objecBi 
perfectly  distinctly,  and  concave  glasses  to  see  morer 
distant  objects. 
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Suppose  the  distance  at  whicli  the  person  can  see  per- 
fectly distinctly  be  about  ten  inches,  he  mil  be  able  to 
read",  wiite,  and  do  any  other  near  work  mthout  the 
assistance  of  convex  glasses  to  make  up  for  the  loss  of 
his  near-adjusting  power. 

To  see  distant  objects,  he  will  stiU.  requii-e  concave 
glasses. 

Myopic  eyes  affected  with  presbyopia,  though  they  do 
not  possess  any  intrinsic  power  of  adjustment  whereby 
they  can  bring  to  foci  rays  diverging  from  a  nearer  or 
farther  distance  than  the  one  particular  distance  above 
referred  to,  can  still  see  the  different  objects  in  a  room 
distinctly  enough  without  the  aid  of  glasses,  and  in  the 
street  or  open  country  can  see  objects  distinctly  enough 
for  all  practical  puiiDoses  with  the  aid  of  concave  glasses. 

Directing  his  eyes  to  an  object  two  or  three  feet  from 
him,  the  person  will  see  it  distinctly  enough,  whilst  an 
object  in  the  same  field  of  view  at  the  distance  of  ten  or 
twelve  feet  is  at  the  moment  seen  very  indistinctly. 

If  now  he  dii-ects  his  eye  to  the  object  at  the  distance 
of  ten  or  twelve  feet,  he  sees  it  distinctly  enough,  but  the 
object  at  the  distance  of  two  or  thi-ee  feet  now  appears 
very  indistinct. 

This  might  be  considered  an  evidence  of  adjustment  of 
the  eye  for  the  two  different  distances.  There  is,  however, 
no  real  intrinsic  adjustment  in  the  case.  Either  the 
nearer  or  the  more  distant  object  is  seen  distinctly  enough, 
merely  because  by  directing  the  eye  to  it,  its  image  falls 
on  the  central  and  most  sensitive  jDart  of  the  retina,  whilst 
the  image  of  the  other  object  falls  on  the  circumferential 
and  least  sensitive  part  of  the  retina. 

It  is  to  be  obseiwed  that  at  neither  the  nearer  nor  the 
farther  distance  is  the  object  seen  exactly  defined  on 
directing  the  eye  to  it.  On  directing  the  eye  to  the 
further  object,  it  is  of  coiu'se  seen  less  defined  than  the 
nearer  object  when  the  eye  is  directed  to  it ;  but  the 
difference  is  not  at  a  glance  very  striking. 

11th. — Presbyopia  in  the  Jiypermetropic  eye. 

With  loss  of  power  of  adjustment,  the  hy^jcrmetropic 
eye  ceases  to  see  distinctly  at  any  distance.  The  distance 
!of  the  retina  behind  the  crystalline  body  being  so  short, 
■even  parallel  rays  of  light  tend  to  come  to  a  focus  only  at 


494 


PABALYSIS  OF  ABJUSTMENT. 


a  point  behind  that  nervous  membrane,  on  wliich,  there- 
fore, they  impinge  in  cii-eles  of  dissipation,  and  foim  in- 
distinct and  confused  images. 

To  see  distant  objects,  convex  glasses  of  a  power  suf- 
ficient to  neutralise  the  hypennetropic  conformation  o! 
the  particular  eye  are  requii-ed ;  that  is,  convex  glassee- 
which  will  converge  parallel  rays  so  much  at  their  en- 
trance into  the  eye,  that  they  will  admit  of  being  brough* 
by  the  refractive  media  to  foci  on  the  retina. 

The  hypermetropia  being  neuti-alized,  the  presbyopia 
or  defect  of  adjustment  still  remains,  so  that  glasses  for 
different  distances  are  necessary. 

To  see  nearer  objects,  proportionally  more  convex 
glasses  are  required,  the  power  being  adapted  to  each 
particular  distance  at  which  it  is  desued  to  see  distmctly 

As  hypermetropia  from  diminished  refractive  power  ol 
the  eye  takes  place  fi'om  senile  changes  in  the  emme 
tropic  eye,  so  also  in  the  originally  hypermetropic  ey 
the  hypermetropia  increases  in  the  same  manner. 

12th. — Paralysis  of  adjustment. 

The  failui-e  of  the  power  of  adjustment  in  presbyopia 
appears  to  be  owing,  not  to  paralysis  of  the  muscular 
fibres  subservient  to  that  act,  but  to  a  change  in  tte 
condition  of  the  lens,  whereby  it  no  longer  admits  ot  the. 
necessary  alteration  of  form.  „  „f +w 

It  has  been  above  mentioned  that  m  the  lenses  of  tiie: 
eves  of  old  people  the  cii-cumference  is  marked  with  radi 
ating  indentations.    These  I  consider  impressions  which 
have  been  made  by  the  fibres  of  the  orbiculus  capsdo 
ciHaris  in  the  course  of  the  frequent  acts  of  adjustm^t  ^ 
and  wHch  have  become  permanent  m  consequence  ot  tbft 
loss  of  elasticity  of  the  lens.    The  result  is,  that  the  an 
W  surface  of  that  body  no  longer  admits  of  hem 
rendered  more  convex,  though  the  muscular  fibres  sah 
se?Sent  to  the  act  of  near  ad  ustment  may  continue  as 
camble  of  action  as  theii-  associates,  the  circular  mus 
X  fibres  of  the  ii'is,  evidently  are.    Again  m  conse-e 
ouence  of  its  fii-mness  and  loss  of  elasticity  the  lens,  m 
Kneed  age,  though  it  tends  slowly  to  become  per 
manontlv  l^atter,  cannot,  for  an  occasion,  ^iu4'^Tg«,, 

?;a;SSiJ  fiattciiing.  The  -^f'^It^e^lfA 
Rubser\-ient  to  the  adjustment  for  the  lowest  state  w 
reSon  therefore,  cannot  now  produce  any  impression 
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on  it,  though  they  may  still  continue  as  capable  of 
action  as  the  radiating  fibres  of  the  ii'is  with  which  they 
are  associated,  and  equally  with  which  they  are  sus- 
ceptible of  the  influence  of  atropia,  and  under  the  con- 
trol of  the  sympathetic. 

Tiaie  paralysis  of  adjustment  presents  itself  in  two 
forms,  viz.,  1st,  paralj^sis  of  adjustment  for  near  sight; 
and,  2nd,  paralysis  of  adjustment  for  distant  sight. 

Paralysis  of  adjustment  for  near  sight. — This  is  iden- 
tical with  mydi'iasis  above  noticed  (p.  454).  At  the 
same  time  that  the  cii-cular  muscular  fibres  of  the  ii-is 
are  paralysed,  so  that  the  pupil  cannot  be  contracted, 
the  muscular  fibres  subservient  to  the  near  adjustment 
of  the  eye  are  paralysed,  so  that  near  objects  cannot 
be  distinctly  seen.  If  the  patient's  eyes  be  natiu-ally 
myopic,  he  may  be  still  able  to  read  or  wi-ite ;  if  em- 
metropic, he  is  unable  to  do  so  except  with  convex 
glasses,  but  is  able  to  see  at  a  distance  as  before;  if 
hypermetropic,  he  is  more  incommoded,  as  he  can  see 
neither  near  nor  distant  objects  distinctly  without  convex 
glasses. 

Treatment— See  supra,  Mydriasis,  and  ijifrd,  Paralysis 
of  oculo-motor  nerve. 

As  aUied  to  paralysis,  cases  of  defective  sight  occui-rino- 
after  debilitating  disease,  and  described  under  the  name 
of  paresis,  or  debility  of  adjustment,  fall  to  be  noticed 
here.  There  may  or  may  not  be  accompanjaug  mydriasis. 
The  symptom  is  inability  to  see  at  so  near  a  distance 
as  usual.  In  this  respect  the  case  resembles  one  of 
presbyoi)ia,  but  differs  in  respect  to  the  circumstances 
under  which  it  comes  on.  As  the  inability  to  see  to 
read  is  manifest  at  the  fii-st  attempt,  the  case  cannot 
be  confounded  with  asthenopia. 

The  defect  of  vision  which  has  been  found  to  occur 
in  persons  recoveiing  fi-om  diphtheria  faucium— often 
uong  with  debility  of  the  muscles  of  speech  and  deglu- 
tition, and  paralytic  symptoms  of  other  parts-^Dr. 
bonders  has  recognised  to  be  owing  to  a  piaresis  of  the 
muscular  fibres  subservient  to  the  adjustment  of  the  eve 
or  near  sight. 

This  paresis  of  the  adjusting  apparatus  is  of  course 
iiost  telt  by  hypei-metropic  and  emmetropic  eyes,  much 
f-ss  by  myopic  eyes. 

TreaUnerd.—ThoxxQh  convex  glasses  help  the  sight  for 
lear  objects,  they  are  not  to  be  had  recoiu'se  to.  With 
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the  restoration  to  health  the  eyes_  regain  their  adjusting 
power,  and  near  objects  are  seen  distinctly  as  before. 

Towards  such  a  consummation  good  diet  and  tonics  are 
the  auxiliaries  obviously  indicated. 

Paralysis  of  adjustment  for  distant  sight. — ^We  have  ar^ 
example  of  this  in  those  cases  of  myosis  above  referred  to; 
as  the  effect  of  pressure  on  the  sympathetic  in  the  neck 
by  tumours,  &c.  (p.  451). 

13th. — Asthenopy,  or  weak-sightedness* 

Subjective  symptoms. — An  inability  to  exercise  vision  am 
near  objects,  as  in  reading,  sewing,  and  the  like,  for  anp  ■ 
length  of  time.  The  patient  is  able  at  first  to  see  to  reaA  ■ 
distinctly  enough,  but  the  vision  soon  grows  confused,-.' 
the  words  appearing  as  if  mixed  together.  The  eyesali 
the  same  time  become  tired  and  painful— the  pam  exri 
tending  to  the  head. 

If  the  eyqs  are  closed,  and  rest  given  to  them  ior  a  tew! 
minutes,  vision  may  be  again  exercised,  but  m  a  shorl ; 
time  the  eyes  will  become  fatigued,  and  the  vision  con-:| 
fused  as  before.     Eoth  eyes   are  m  general  equalljll 

^^The^vision  of  distant  objects  is  not  complained  ds 
thouffh  in  extreme  cases  distant  objects  also,  on  hemp 
fixed!  fade  from  the  sight.  By  the  use  of  convex  glasses 
the  exercise  of  vision  on  near  objects  is  much  assisted. 

Oliedive  symptoms.— There  is  in  general  no  positm^ 
appearance  of  disease.  The  eyebaUs,  however,  may  M 
sunk  looking,  the  cornea  of  smaU  diameter,  its  aspec- 
duU,  from  a  want  of  smoothness  of  siuiace,  as  may  b"- 
seen  by  the  ii-regularity  of  reflection  of  the  hght  wha 
unL  Jxamination  with  a  magnifying  glass;  the  pup^.^ 
sluggish,  though  sometimes  qmte  active,  the  ms  otte:. 
pale,  and  bleached  looking.     ,    ,  .    ,   .  ,   •  ,  • 

The  eyes  are  dii-ected  towards  objects  ma  weak  indeci- 
sive manner.  They  have  a  divergent  du-ection,  but  m  con- 
veigSg  them  strongly,  in  the  effort  to  adjust  fornea: 
obi ects  convergent  squint  is  apt  to  take  place.      _  . 

Sure  office  complaint.-Asthenovy  ha.  its  on  gin  u 
the  hypei-metropic  confonnatiou  of  the  eyeballs,  which  i 

"Tfet5l?gex2tion  of  the  near  adjustment  nece^rj 
to  enable  the  hjTermcti-opic  eye  to  bi-mg  divergent  ray.J 

*  Hebetudo  visus. 
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to  a  focus  on  the  retina,  i.  e.,  to  enable  it  to  read  or  sew, 
leads  to  fatigue,  and  tke  subjective  symptoms  of  asthen- 
opy  above  enumerated  set  in. 

(The  apparatus  by  -wbicb.  the  eye  is  adjusted  for  the 
vision  of  near  objects  appears  to  be  at  fii'st  of  natural 
power,  hut,  in  consequence  of  the  over-exertion  to  which 
it  is  habitually  subjected,  it  becomes  incapable  of  being 
maintaraed  in  action  long  at  a  time.  It  is  as  if  one  were 
to  hold  a  book  too  near.  Though  he  might  be  able  by  an 
effort  to  adjust  his  eyes  so  as  to  see  to  read  for  a  minute 
or  two,  the  sight  would  then  become  confused  and  the 
eyes  tued.  The  use  of  convex  glasses  would,  however, 
prevent  this. 

The  hypermetropic  conformation  of  the  eyeballs  being 
congenital,  asthenopy  manifests  itseK  in  childhood  or 
youth.  The  degree  in  which  and  the  period  at  which  it 
manifests  itself,  however,  vary  according  to  the  degree 
of  the  hypermetropic  confoi-mation  of  the  eyeball,  the 
amount  of  exertion  to  which  the  sight  has  been  subjected, 
and  the  state  of  the  general  health.  Asthenopia  may 
manifest  itself  before  the  eyes  have  been  subjected  to  any 
great  exertion.  If  there  be,  as  there  often  is,  general 
debihty,  asthenopia  is  the  sooner  and  more  decidedly 
manifested. 

In  moderate  degrees  of  hypermetropia,  the  sight  may 
be  exerted  for  a  long  time  before  any  complaint  is  made. 
At  last,  with  the  advance  of  life  the  range  of  adjustment 
chminishes,  and  the  energy  of  the  near  adjusting  ap- 
l>aratus  becomes  impaired  and  no  longer  able  to  keei)  up, 
for  any  length  of  time,  the  over-exertion  imposed  upon 
it. 

The  patients  who  complain  of  asthenopy  for  the  first 
time  are,  many  of  them,  students,  artists,  clerks,  en- 
.oravers,  watchmakers,  tailors,  sempstresses,  &c.,  who 
have  sat  up  late  working  by  ai"tificial  light  and  who  have 
not  had  sufficient  exercise  in  the  open  air. 

Many  also  are  persons  who  laboui*  under  general 
•lobihty. 

Diagnosis. — There  is  a  form  of  asthenopy  which  is 
iiwing  not  to  a  hypennetropic  conformation  of  the 
•yes  and  consequent  trouble  of  the  internal  adjust- 
ing apparatus  for  the  vision  of  near  objects,  but  to 
;lofective  power  of  the  internal  recti  muscles,  causing 
inability  to  maintain  the  eyes  in  the  degree  of  con- 
hVergence  necessary  for  the  vision  of  near  objects.  This 
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■weakness  of  the  internal  recti  is  most  _  common  in 
myopia,  and  is  the  cause  of  the  asthenopic  symptoms 
in  the  near-sighted.  This  form  of  asthenopy  may  be 
imitated  by  attempting  to  read  with  too  strong  convex 
glasses. 

Another  form  of  what  may  he  called  asthenopy  depends  li 
on  an  irritable  state  of  the  eyes,  and  occurs  as  a  sequela 
of  inflammation,  especially  scrofulous  ophthalmia,  ex- 
ternal and  internal.  In  such  a  case  uneasiness,  redness 
and  watering  of  the  eyes,  come  on  as  soon  as  the  patient 
tries  to  use  them.  There  is  often  some  degi-ee  of  near- 
sightedness. .       -    •    11    J.    T,  J- 

Hypermetropic-Asthenoi^j  is  prmcipaily  to  be  distm- 
guished  from  paralysis  or  paresis  of  near  adjustment,  and 
amblyopy,  or  incomplete  amaui-osis. 

1st.  Paralysis  or  paresis  of  the  near-adjusting  apparatus.— 
This  sometimes  occui's  in  children,  and  might  be  con- 
founded with  asthenopy,  as  the  two  have  this  m  common, 
that  distant  objects  may  be  seen  without  straining  of  the 
eyes  whilst  in  asthenopy  during  a  paroxysm  as  well  asm 
paresis,  near  objects  are  not.  The  defect  m  question  is,: 
however,  distinguished  from  asthenopy  m  the  cu-cum-:- 
stance,  that  by  rest  the  eyes  do  not  acquii-e  the  power  ot 
distinguishing  near  objects. 

2nd.  AmUyopij,  or  incomplete  amaurosis.— lJ[i  amblyopy 
there  is  constantly  present  an  indistinctness  of  sight  ex- 
tendiag  to  aU  objects  large  and  smaU,  distant  and  near; 
in  asthenopy  indistinctness  of  sight  comes  on  only  after 
the  eyes  have  been  exerted  on  near  objects.  In  amblyopy 
the  patient  sees  best  after  having  fixed  his  eyes  for  some 
time  on  the  object  he  examines ;  m  asthenopy,  on  the 
contrary,  vision  fails  then. 

Progiiosis.-As  hyi^ermeti-opy  depends  on  an  ongmaJ. 
defect  in  the  confoi-mation  of  the  eyes,  a  cure,  properly 
speaking,  is  not  to  be  anticipated,  but  much  may  be  done 
to  aUe^Lte  the  symptoms.    Asthenopy,  though  it  ha 
become  confirmed,  rarely  passes  into  amblyopj  ,  and  i=. 
not  Ukely  to  end  in  blindness.  4^.^^+^,^r,t  is 

Treatment.-Tho  fii-st  tiling  m  the  way  of  ti-eatment  « 
the  avoidance,  or  removal  by  appropriate  ^eans,  of 
debilitating  causes,  whether  affoctmg  the  genera  sy^em 
or  the  eyes  in  particular,  which  may  appear  to  bo  m 

""^Ilost  to"the  eyes,  the  occasional  appHcation  to  them  of 
the  cold  doucho,  good  diet,  exercise,  country  air,  sea 
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bathing,  and  the  like,  must  in  general  constitute  a  lead- 
ing part  of  the  treatment  of  asthenopy. 

When  the  patient  requii-es  to  employ  his  eyes  on  near 
objects,  he  has  no  other  resoui'ce  than  to  use  convex 
glasses,  to  correct  the  hypermetropic  condition  of  his 
eyes— see  above,  p.  486 ;  but  it  would  be  advisable  for 
the  patient,  if  his  occupation  requii-es  much  use  of  the 
eyes,  to  change  it  if  possible  for  one  of  an  opposite 
Mnd.  , 

CompUcafw7is.—Aat'heno-pj  is  often  complicated  vsdth 
some  other  affection.  It  may  be  complicated  with  the 
eflfects  of  some  one  of  the  ophthaLmife ;  with  muscEe 
voHtantes;  sometimes  oscillation  of  the  eyes,  and  not 
unfi-equently  convergent  strabismus,  with  amblyopy  or 
incomplete  amam-osis.  Persons  blind  of  one  eye  are  not 
unfrequently  affected  with  asthenopy  in  the  other.  One 
eye  may  be  incompletely  amaui'otic,  the  other  asthenopic. 
When  asthenopy  is  complicated  with  amblyopy,  the  vision 
is  at  all  times  more  or  less  obscui-e,  but  on  reading,  &c., 
it  soon  becomes  still  more  so,  recovering,  however,  after 
a  httle  rest. 


Asthenopy  depending  on  defective  power  of  the  internal 
recti  muscles. — In  such  cases,  section  of  the  external  recti 
tendons  has  been  recommended. 

By  the  use  of  prismatic  glasses,  placed  with  their 
angle  next  the  nose,  the  biuocular  images  are  thi-own 
mwards,  and  instinctive  exertion  of  the  internal  recti 
muscles  is  thereupon  incited  in  order  to  preserve  single 
vision. 

As  it  is  in  cases  of  myopy  that  this  kind  of  asthenopy 
presents  itself,  the  glasses  should  at  the  same  time 
possess  the  requisite  degree  of  concavity.  Concave 
glasses  alone,  so  set  in  the  frames  that  their  centres  are 
not  opposite  the  pupil  but  nearer  the  nose  are  often 
sufficient.  In  this,  we  have  a  combination  of  a  prism 
(with  its  angle  next  the  nose)  and  a  concave  lens,  p.  510. 

14th. — Distigmatism.  * 

In  the  Philosophical  Transactions  for  1801,  Dr.  Thomas 
ioung  caUed  attention  to  the  fact  that  "his  eye,  in  a 

_*  From  Ais,  double,  and  (niyna,  a  point.  Astigmatism,  from  a 
ipnvative,  and  cnlyfxa,  a  point- Cylindrical  eye. 
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state  of  relaxation,  collects,  to  a  focus  on  tlie  retina, 
those  rays  which,  diverge  vertically  from  an  object  at  the 
distance  of  ten  inches  from  the  cornea  and  the  rays  which 
diverge  horizontally  from  an  object  at  seven  inches  • 
distance." 

In  the  Transactions  of  the  Cambridge  Philosophical 
Society  (Vol.  ii.,  p.  267,  Cambridge,  1827),  Mr.  Airy,  the 
Astronomer  Eoyal,  gave  an  account  of  a  similar  defect  of 
one  of  his  own  eyes  which,  however,  contraiy  to  what 
occui-red  in  Dr.  Young's  case,  consisted  in  the  rays  being 
refracted  to  a  nearer  focus  in  a  vertical  than  in  a  hori- 
zontal plane.  This  would  take  place,  he  remarks,  if  the 
cornea,  instead  of  being  a  surface  of  revolution,  in  which 
the  curvature  of  aU  its  sections  through  the  axis  must  be 
equal,  were  of  some  other  foi-m,  in  which  the  curvature 
in  a  vertical  p)lane  is  greater  than  in  a  hoiizontal.  This 
is,  in  fact,  the  natural  form  of  the  cornea,  but  in  the 
ia'stance  of  Mr.  Aii-y's  eye,  existing  in  an  exaggerated 
degree  so  as  to  disturb  vision. 

Prom  observations  which  I  have  made,  I  have  been  led 
to  believe  that  astigmatism  or  inability  of  the  eye  to  col- 
lect all  the  rays  of  light  which  enter  it  to  one  exact  focus, 
is,  if  not  the  rule  of  sight,  at  least  of  veiy  common 
oc'ciu-rence.  I  do  not,  of  com-se,  refer  to  cases  Hke  Mr. 
Airy's,  in  which  astigmatism  exists  in  so  exaggerated  a 
degree  as  to  be  a  positive  defect  of  sight. 

In  a  case  of  myopia  with  astigma- 
tism, similar  to  that  of  Dr.  Young, 
which  is  the  rarer  form,  I  lately 
made  the  following  analysis  of  the 
sight,  in  respect  to  the  astigma- 
tism : —  .     ,  1  T 

If  a  vertical  and  horizontal  line, 
both  equaUv  strong  and  black  (Fig. 
130),  be  viewed,  they  are  seen  with 
medium  distinctness  at  the  distance 


Fig.  130.  of  about  ten  inches. 

At  the  distance  of  about  eight  and  a  ^^^K  mAe^,  ^ 
vertical  line  is  seen  with  gi-eater  «ii^^tinctness  and  bel^ 
definition-the  greatest  distuictness  and  bes  defini^^n 

the  eyes  are  capable  of;  ^^^^ "^.^it  S 
indistiuctly-with  much  less  distmctness  tha"  tk^t  xn^ 
which  any  part  of  the  figui-e  is  seen  at  the  distance  of  ten 

'"^Atiho  distance  of  twelve  inches,  the  horizont^il  line  is 
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seen  witli  the  greatest  distinctness  and  best  definition  the 
eyes  ai'e  capable  of ;  but  the  vertical  line  is  seen  indis- 
tinctly— with  much  less  distinctness  than  that  with  which 
any  part  of  the  figui'e  is  seen  at  the  distance  of  ten  inches. 

Or,  if  the  person  looks  at  his  watch,  held  at  the  distance 
of  ten  inches,  he  sees  all  the  figures  with  medium  dis- 
tinctness. At  the  distance  of  eight  and  a  half  inches,  he 
sees  the  XII  and  the  VI  well  defined,  but  the  IX  and 
the  m  ill-defined.  At  the  distance  of  twelve  inches  on 
the  contrary  the  IX  and  the  III  are  seen  well  defined, 
whilst  the  XII  and  the  VI  are  seen  imperfectly  so. 
The  intermediate  figures  present  intermediate  degrees  of 
distinctness. 

It  thus  appears  that  the  eyes  under  notice,  difiPerent 
from  the  more  usual  case  noticed  at  page  65,  collect  to  a 
focus  on  the  retina  the  rays  which  diverge  in  a  horizontal 
plane  at  the  distance  of  eight  and  a  half  inches  ;  and  the 
rays  which  diverge  in  a  vertical  plane  at  the  distance  of 
twelve  inches. 

The  eyes  are  thus  not  monostigmatic,  that  is,  are  not 
capable  of  collecting  all  the  rays  of  light  which  enter 
them  to  one  exact  focus.  They  are,  on  the  contrary,  di- 
stigmatic,  that  is,  they  have  each  two  distinct  elongated 
foci  to  which  they  bring  the  rays,  viz.,  one  focus  for 
horizontal  rays,  and  one  for  vertical  rays. 

The  different  foci  in  distigmatism,  instead  of  being  for 
rays  in  horizontal  and  vertical  planes,  have  been  met  with 
for  rays  in  obUque  planes. 

Distigmatism  is  corrected  by  the  use  of  cylindrical 
lenses.  If  the  person,  whose  vision  is  above  described, 
wishes  to  see  with  perfect  distinctness  at  the  distance  of 
eight  and  a  half  inches,  he  would  make  use  of  a  glass 
cylindricaUy  convex  on  one  side  of  about  twenty-eight 
mches  focus,  held  before  the  eye  with  its  axis  horizontal. 
This  glass,  having  the  fitting  degree  of  convexity,  will 
bring  the  rays  radiating  in  the  vertical  plane  from  a 
distance  of  twelve  inches  to  a  focus  in  his  eye,  whilst  it 
win  exert  no  influence  on  the  rays  radiating  in  the  hori- 
zontal plane  fi'om  a  distance  of  eight  and  a  half  inches. 

If,  on  the  contrary,  the  person  desired  to  see  with 
perfect  distinctness  at  the  distance  of  twelve  inches,  he 
would  employ  lenses  cyHndricaUy  concave  on  one  side 
held  before  the  eye  with  their  axis  vertical.  This  cylin- 
drical glass,  with  a  negative  focal  length  of  about  twenty- 
eight  inches,  would  so  diverge  the  rays  in  the  horizoutal 
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plane  that  they  would  be  brought  to  a  focuf?  on  the  retina. 
The  rays  in  the  vertical  plane  being  unaffected  in  passing 
tlii'ough  the  glass  would  be  brought  to  the  same  focus  by 
the  refi'active  power  of  the  eye  alone. 

In  a  case  of  oblique  distigmatism,  the  cylindrical  glass 
would  requit'e  to  be  held  obliquely  before  the  eye. 

For  use,  the  other  side  of  the  lens  is  made  plane,  or 
spherically  convex  or  concave,  to  suit  the  condition  of  the 
eye,  whether  myopic  or  hypei-metropic,  iiTespective  of  its 
distigmatism. 

The  particular  power  of  cylindrical  glass  required  may 
be  determined  by  means  of  IProfessor  Stokes's  instmment 
above  described  at  page  66,  but  the  simplest  plan  is  to 
have  a  series  of  cylindrical  lenses  both  convex  and  con- 
cave to  try  until  the  proper  one  is  found  as  above  pointed 
out  at  page  65. 

The  following  mode  of  calculating  will  help  to  an  ap- 
proximation. If  a  person  sees  vertical  lines  distinctly  at 
the  distance  of  fifteen  inches,  but  desii-es  to  see  them 
distinctly  at  the  distance  of  ten  inches — the  distance,  viz., 
at  which  he  sees  horizontal  lines  distinctly,  the  focal 
power  of  the  cylindi-ical  convex  glass  which  he  will 
requii'e  is  determined  thus : — 

Multiply  the  two  distances  of  fifteen  and  ten  together, 
and  divide  the  product  150  by  the  difference  between 
them,  viz.,  five.  The  quotient  thii-ty  is  the  focal  length 
in  inches  of  the  convex  cylindrical  glass  requii-ed. 

If,  on  the  other  hand,  the  person  desires  to  see  hori- 
zontal lines  distinctly  at  fifteen  inches'  distance,  that, 
viz.,  at  which  he  sees  vertical  lines,  he  will  reqirii-e  a 
cylindrical  concave  lens  the  negative  focal  length  of 
which  he  will  ascertain  by  a  similar  calculation. 

The  person  with  myopia  and  distigmatism,  in  the  case 
above  described,  is  at  the  same  time  affected  with  loss  of 
the  adjusting  power  of  his  eyes.  The  following  is  an 
analysis  of  his  case  in  the  latter  respect : — 

Whilst  seeing  the  vertical  line  with  perfect  distinctness 
and  definition  at  the  distance  of  eight  and  a  half  inches, 
he  cannot  alter  the  adjustment  of  the  ej'-e  so  as  to  see  the 
horizontal  line  more  distinctly  and  the  vertical  one  less 
distinctly ;  and  vice  versa,  whilst  seeing  the  horizontal 
line  perfectly  defined  at  the  distance  of  twelve  inches,  he 
cannot  alter  the  adjustment  of  the  eye  so  a.s  to  see  the 
vertical  line  more  distinctly  and  the  horizontal  one  less. 

In  short,  he  finds  that  ho  has  no  power  of  altering  the 
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adjustment  of  Ms  eyes.  He  sees  vertical  lines  witt  per- 
fect distinctness  and  definition  only  at  tlie  distance  of 
eight  and  a  half  iaches,  and  horizontal  lines  vnth  perfect 
distiactness  and  definition  only  at  the  distance  of  twelve 
inches,  and  both  vertical  and  horizontal  lines  simiilta- 
neously  with  medium  distinctness  only  at  the  distance  of 
ten  inches. 

At  the  distance  of  about  seven  inches  he  sees  the  ver- 
tical line  with  medium  distiactness,  but  the  horizontal 
hue  veiy  indistinctly. 

At  the  distance  of  about  fourteen  inches  he  sees  the 
horizontal  line  with  medium  distinctness,  but  the  vertical 
line  very  indistinctly. 

At  a  nearer  distance  than  seven  inches  he  sees  both 
lines  iadistinctly,  but  the  vertical  less  so  than  the  hori- 
zontal. At  a  further  distance  than  foui'teen  inches,  on 
the  other  hand,  he  sees  both  lines  indistinctly,  but  the 
horizontal  less  so  thaji  the  vertical. 


Fig.  131. 


If  now  he  views  two  oblique  lines,  both  of  which  are 
equally  strong  and  black  (Fig.  131),  he  sees  both  legs 
with  medium  distinctness  at  the  distance  of  ten  inches. 

At  the  distance  of  about  eight  and  a  haK  inches  he 
sees  the  two  oblique  lines  equally  well,  but  not  so  dis- 
tinctly as  at  the  distance  of  ten  inches. 

At  the  distance  of  twelve  inches  he  sees  the  two  oblique 
hues  with  much  about  the  same  distinctness  as  that  with 
which  he  sees  them  at  the  distance  of  eight  and  a  half 
inches. 

It  thus  appears  that  he  cannot  see  either  of  the  oblique 
lines  with  perfect  distinctness  and  definition  at  any  dis- 
tance; but  that  he  can  see  them  both  simultaneously 
distinctly  enough  at  any  distance  from  eight  and  a  half 
inches  to  twelve  inches.  At  a  nearer  distance  than  eight 
and  a  half  inches,  or  a  farther  distance  than  twelve  inches, 
the  distinctness  diminishes,  and  that  equally  for  the  two 
lines. 
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He  cannot  by  any  adjustment  of  Ms  eyes  vaiy  the 
distinctness  with,  which  he  sees  the  oblique  lines  at  a 
given  distance. 


15th. —  Uniocular  polyopy,  or  manifold  vision  with  one  eye. 

When  the  eye  is  not  adjusted  to  the  distance  of  the 
object  looked  at— this  circle  (Fig.  132)  for  instance— poly- 


FiQ.  132. 


opia  with  one  eye  occurs.  Instead  of  appearing  single 
and  well  defined,  the  Une  appears  multiplied— as  if  made 
up  of  several  overlapping  lines,  and  iU-defined. 

Presbyopic- emmetropic  people  see  the  line  with  one 
eye  multiplied,  when  tiiey  tiy  to  look  at  it  near  at  hand 
without  their  spectacles. 

Presbyopic-myopic  persons  see  the  line  with  one  eye 
multiplied  when  viewed  at  a  distance  either  further  off  or 
nearer  than  that  of  theu-  distinct  vision. 

The  cause  of  unioculai-  polyopia  is  considered  to  be  as 

follows  : —  r  1  • 

By  the  concentric  layers  of  the  lens,  the  rays  of  bgtt 
are  brought  to  a  series  of  foci  which  all  coalesce  mto  one 
on  the  retina,  when  the  eye  is  in  a  proper  state  of  adjust- 
ment for  the  distance  of  the  object  looked  at,  but  when  it 
is  not,  the  rays  come  to  foci  at  various  points  in  fi-ont  OT 
the  retina,  or  behind  it,  so  that  a  series  of  supci-posed 
iU-defined  images  of  the  object  aa-e  projected  ou  the 
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retina,  and  the  result  is  that  the  object  is  seen  multiplied 
to  one  eye. 

That  uniocular  polyopia  depends  on  this  cause,  Dr. 
Bonders  has  established  by  showing  that  when  the  lens 
has  been  removed  there  is  no  longer  manifold  vision  to 
a  single  eye,  however  much  the  object  may  be  out  of 
focus  and  indistinctly  seen  in  other  respects. 

The  distigmatic  eye,  the  sight  of  which  is  analysed  at 
p.  500,  if  it  views  the  cu-ciilar  line  at  the  distance  of 
twelve  inches,  sees  the  line  above  and  below  single  and 
well  defined,  but  the  side  parts  mixltiplied  and  ill  defined ; 
but  if  it  views  the  cii-cular  line  at  the  distance  of  eight 
and  a  half  inches,  it  sees  it  on  either  side  single  and  well 
defined,  wkdst  above  and  below  it  appears  miStipHed  and 
ill  defined. 

If  the  eye  views  the  circle  further  off  than  twelve  inches, 
the  line  appears  multiplied  aU  roimd,  but  the  images 
appear  foi-ther  aj^art  at  the  sides. 

If,  on  the  contraiy,  the  eye  views  the  circle  at  a  nearer 
distance  than  eight  and  a  half  inches,  the  line  also  appears 
multiplied  aU  round,  but  the  images  appear  further  apart 
above  and  below. 

By  Scheiner's  experiment,  which  consists  in  looking  at 
any  smaU  object,  thi-oiigh,  say  two  pin-holes  in  a  card, 
placed  so  close  to  each  other  as  to  be  included  in  a  space 
not  larger  than  the  diameter  of  the  pupil,  a  corresponding 
number  of  the  manifold  images  of  the  pin  are  eliminated 
ifrom  the  rest  and  seen  pretty  well  defined.  That  is,  sup- 
posing the  person  has  lost  the  power  of  adjustment,  and 
T  the  pin  is  held  at  a  distance  fm-ther  off  or  nearer  than 
that  of  his  distinct  vision.  When  held  at  the  distance  of 
liis  distinct  vision,  the  person  sees  the  pin  single  and  well 
defined. 

Uniocular  polyopia  is  to  be  distinguished  from  double 
vision  with  two  eyes.  The  latter  is  owing  to  a  loss  of 
soiTespondence  in  the  dii-ection  of  the  axes  of  the  two  eyes, 
and,  even  if  there  be  no  evident  squint,  it  is  at  once  dis- 
tinguished by  closing  one  eye,  when  the  object  looked  at 
«ill  be  seen  single  if  the  open  eye  be  in  a  state  of  adjust- 
nent  corresponding  to  the  distance  at  which  the  object  is 
situated. 

16th, — Chromatic  vision. 

The  coloured  vision  to  be  noticed  here  is  to  be  distin- 
i:iushed  fi'om  that  dependent  on  subjective  excitement  of 
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the  retina  to  be  considered  below,  in  Section  I.  of  the  next 
chapter  (p.  521,  et  seq). 

Although  the  eye,  stiictly  speaking,  may  not  be  perfectly 
achromatic,  it  is  so  ra  a  healthy  state  to  all  intents  and 
pui'poses ;  but  ia  certaia  morbid  states,  its  optical  parts 
may  become  so  suffused  and  deranged  as  to  decompose  the 
Hght,  and  make  objects  appear  as  if  surrounded  by  the 
colours  of  the  rainbow,  thus  : — 

1st.  In  pm-omucous  inflammation  of  the  conjuactiTa, 
films  of  mucous  sufPasing  the  cornea  give  rise  to  the 
appearance  of  iridescence  around  objects  (p.  159). 

2nd.  When  there  is  defective  adjustment  of  the  eye. 
and  when,  consequently,  the  rays  of  light  do  not  fall  in 
foci  on  the  retina,  vision,  at  the  same  time  that  it  is  thus 
rendered  indistinct,  and  even  multiplied,  may  appear 
slightly  iridescent.  Hence  iridescence  around  objects  is 
seen  when  the  adjusting  power  of  the  eye  is  distm-bed  by 
passion,  mental  abstraction,  sleepiness,  the  action  of  bella- 
donna, mydriasis.  Hence,  also,  persons  who  have  one 
eye  myopic  and  the  other  hypermetropic  often  see  colours 
when  they  look  at  very  near  or  very  distant  objects  with 
both  eyes,  because  one  eye  only  is  adjusted  to  the  distance 
of  the  object. 


17th. — Unequally  refractive  state  of  the  two  eyes. 

The  two  eyes  may  be  in  different  degrees  myopic  or 
hypermetropic ;  or  one  may  be  emmeti-opic,  and  the  other 
myopic  or  hypermetropic;  or  one  maybe  myopic  and  the 
other  hyi3ermetropic.  . 

When  the  two  eyes  are  still  capable  of  bemg  used  m 
concert  in  binocular  vision,  though  in  different  degrees 
myopic,  a  concave  glass  of  the  same  focal  length  for  eac  li 
eye,  wiU,  in  general,  be  found  best.  A  trial  mav,  how- 
ever, be  made  of  glasses  each  of  a  different  focal  lengtli, 
if  the  requii-ed  difference  be  not  very  great. 

When,  under  similar  circumstances,  the  two  eyes  are 
in  different  degrees  hypermetropic,  convex  glasses  ol 
different  power  may  in  like  manner  be  ti'ied. 

When  one  eye  is  emmetropic  and  the  other  myopic 
though  the  eyes  might  admit  of  simultaneous  use  in 
binocular  vision,  a  concave  glass  to  the  myopic  e>  i 
would  not  in  general  bo  practically  useful. 

When  one  eye  is  emmetropic  and  the  other  hypei- 
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imetropic,  a  similar  remark  applies  to  the  use  of  a  convex 
glass  to  the  latter. 

Should  there  be  squint,  and  the  eye  in  habitual  use 
irequires  optical  assistance,  it  may  be  fitted  with  a  glass 
lirrespective  of  the  optical  condition  of  the  other. 

"When,  with  one  eye  myopic  and  the  other  hjrper- 
[metropic,  there  is  absence  of  binocular  vision, — per- 
ihaps  squint, — the  eyes  are  used  alternately — the  myopic 
for  near  objects,  and  the  hypermetropic  for  distant.  In 
Buch  a  case,  each  eye  in  its  own  sphere  requii'es  to  be 
assisted  with  a  glass,  the  myopic  eye  with  a  concave,  the 
ihypermetropic  with  a  convex  glass. 

A  gentleman  was  in  the  habit  of  using  one  eye  only, 
land  that  was  myopic.  The  other  eye  he  always  looked 
jupon  as  useless.  The  sight  of  the  foi-mer  eye  having 
rfaaled  him,  he  consulted  me.  The  cause  of  this  failure  of 
[Sight  I  discovered  to  be  detachment  of  the  retina.  On 
lexamination  of  the  other  eye  I  found  it  to  be  hyper- 
metropic, but  otherwise  sound,  and  quite  fit,  with  the 
[help  of  two  pairs  of  convex  glasses,  to  take  the  place  of 
the  other — one  pair  for  looking  about  with,  another  pair 
rof  higher  power  (about  six  inches  focus),  for  reading 
•with. 

18th. — Convex  and  concave  spectacle  glasses. 

Convex  glasses  are  distinguished  and  designated  by  their 
'focal  length.  Convex  glasses  of  the  lowest  power  ia 
icommon  use  have  a  focal  length  of  sixty  inches,  forty- 
leight  inches,  thirty-six  inches,  thirty  inches,  twenty- 
four  iaches.  Those  of  medium  power  have  a  focal  length 
'pf  twenty  inches,  eighteen  inches,  sixteen  inches,  fourteen 
:uaches,  twelve  inches.  Those  of  the  highest  power  have 
a  focal  length  of  ten  inches,  nine  inches,  eight  iaches, 
seven  inches,  sis:  inches,  five  and  a  half  inches.  Cataract 
Iglasses  have  a  focal  length  usually  of  four  and  a  half 
mches  for  looking  about  with,  and  two  and  a  half  inches 
for  reading  with. 

I  Concave  glasses  have  been  hitherto  in  this  country  dis- 
tinguished and  designated  by  arbitrary  numbers  ;  abroad 
■;iiey  are  more  generally  distinguished  by  theii-  negative 
length,  that  is,  the  focal  length  of  the  convex  glass, 
'Vhxch  with  it  would  form  a  combination  equivalent  to  a 
plane. 

I  The  following  are  the  numbers  and  theii-  corresponding 
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focal  lengths,  as  found  in  the  opticians'  shops  in  Lon-: 
don : — 


No. 

Inches. 

No. 

Inches. 

00 

36 

9 

7 

0 

30 

10 

6 

1 

24 

11 

0 

2 

20 

12 

3 

16 

13 

4 

4 

14 

14 

5 

12 

15 

3 

6 

10 

16 

7 

9 

17 

S 

8 

18 

2 

19th. — Cylindrical  lenses. 

Convex  cylindrical  lenses  have  the  foim  of  a  segment; 
obtained  on.  cutting  a  cylinder  by  a  plane  parallel  to  its: 
axis.  Concave  cylindrical  lenses  have  the  conyerse  forni,n 
or  such  as  would  be  produced  by  grinding  on  a  cyHndricala 
surface.  . 

Two  convex  cylindi-ical  lenses  being  placed  with  theirj 
plane  surfaces  in  contact,  and  so  disposed  that  straighti 
lines  parallel  to  the  axis  of  the  cylinder  di-awn  on  theb 
convex  surface  of  one,  may  be  at  right  angles  to  lines^ 
similarly  di-awn  on  the  other,  fonn  a  combination  pos-s 
sessiag  the  same  refractive  quahties  as  a  common  convex?: 
lens.  Concave  cylindrical  lenses  similarly  combiaed,  fomu 
a  lens  equal  to  an  ordinary  concave.  . 

Convex  and  concave  bi-cylindi-ical  lenses  are  made  by?] 
grinding  the  opposite  sm-faces  of  the  form  and  m  the  re-f 
lation  described.  The  sui'face  with  the  vertical  axis.. 
should  be  next  the  eye.  If  the  radius  of  cuiTature  of  oner: 
of  the  cylindiical  smfaces  be  made  longer  or  shorter  than, 
that  of  the  other,  we  have  a  distigmatic  lens.  J^ut  the.'> 
simplest  form  of  a  distigmatic  lens  is  that  above  descnbed 
in  the  article  distigmatism  or  astigmatism,  p.  502. 

20th. — Prismatic  glasses. 

Prismatic  glasses  are  foimed  either  with  perfectly  plane,  - 
or  in  combination  with  convex  or  concave  surfaces,* 
inclined  towards  each  other  at  an  angle  vaiying  trom 
3°  to  24°.  These  glasses  placed  before  the  eyes  with  tHeu-. 
angles  next  the  nose,  for  instance,  thi-ow  the  bmoculars 
images  inwards,  and  thus  force  the  eyes  mvolmitarily  to- 
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converge  more,  in  order  to  correct  the  diplopy  which. 
tends  to  take  place  ;  and  vice  versa. 

Wlaat  led  to  trj^ing  prismatic  glasses  was  a  declination 
of  the  visual  lines.  The  idea  of  making  it  possible  to 
look  with  both  eyes,  in  spite  of  this  declination,  occuiTed 
first  to  Dr.  Ki-ecke  of  Utrecht,  whose  idea  Dr.  Donders 
has  endeavoui-ed  to  realize  and  explain  physiologically. 

Prismatic  glasses  may  be  used  to  correct  the  diplopy 
arisino-  from  slight  inciu'able  declinations  of  the  visual 
lines,  outwards,  upwards  or  downwards,  or  to  relieve  the 
muscular  asthenopia  depending  on  insufficient  power  of 
the  internal  recti.  In  paresis  of  a  muscle,  they  make  the 
double  images  which  have  been  brought  near  one  another 
to  run  together. 

If  the  two  convex  glasses  of  a  pair  of  spectacles  have 
their  centres  nearer  each  other  than  the  centres  of  the 
pupils  before  which  they  are  placed,  the  images  of  the 
objects  appear  to  both  eyes  displaced  more  outwards,  and 
thus  less  convergence  is  required.  The  reverse  is  the 
case  when  the  centres  of  the  glasses  are  further  from  each 
other. 

The  converse  of  aU  this  of  course  takes  place,  when 
concave  glasses  are  used. 

In  either  case,  the  change  of  convergence  required  is 
less,  the  weaker  the  glasses  are  and  the  less  they  are 
pushed  to  the  side.  The  use  of  such  eccentric  positions 
of  the  glasses  has  been  recommended  in  cases  of  weakness 
of  one  or  other  muscle  in  which  a  combination  with  a 
weak  prism  is  othei-wise  indicated. 

On  this  point  the  following  obseiwations  from  M. 
Giraud-Teulon  are  taken  from  the  French  edition  of  this 
work,  p.  509. 

Suppose  the  centre  of  the  convex  glasses  of  a  pair  of 
spectacles  be  opposite  each  pupil,  the  object  to  which  the 
two  eyes  are  dii-ected  gives  to  each  eye  a  virtual  image 
projected  at  a  gi-eater  distance  than  the  real  position  of 
the  object.  The  place  occupied  by  these  images  is,  more- 
over, for  each  eye,  on  the  prolongation  of  its  optic  axis 
towards  the  object.  Unless  the  eyes  or  the  instrument 
corrected  this  relation  there  wordd  therefore  be  crossed 
diplopy.  Now,  as  the  glasses  are  supposed  to  be  in 
relation  to  the  pupils  centre  for  centre,  everything  is 

r metrical  on  their  part.    As,  on  the  other  hand,  tho 
„  ct  is  not  seen  double,  it  must  be  the  eyes,  which,  by 
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tlieii'  oVn  proper  power,  have  overcomG  the  theoretica 
diplopy  and  effected  the  fusion  of  the  double  viitua..; 
images.    And  as  the  di]jlopy  is  crossed,  this  correctior  | 
can  have  taken  place  only  by  mutual  convergence  of 
optic  axes. 

There  is  thus  a  decided  disassociation  between  th.f 
degree  of  the  accommodation  for  distance  or 
monocrdar  adjustment,  and  that  for  position  or  binoc" 
adjustment. 

The  inconvenience  arising  from  the  use  of  conv 
glasses  centre  for  centre  becomes,  a  fortiori,  greater  wL 
we  look  tkrough  the  regions  of  the  same  glasses  acting 
prisms  with  theii*  summit  next  the  nose.    The  disacoo 
observed  in  the  lii'st  case,  increasing  with  the  value  d 
the  angle  of  deviation  of  the  piism,  this  carries  still  moi 
inwards  the  real  effective  ray  which  has  emanated  fro 
the  object. 

But  it  is  quite  otherwise  with  the  external  prisma' 
regions.     If  the  two  eyes  look  through  the  este 
prismatic  regions  of  the  convex  glasses,  they  are  reHevecb 
of  the  labour  of  causing  the  fusion  of  the  theoreticall 
double  virtiial  images.    The  two  adjustments  of  distan 
and  position  are  brought  into  accordance  by  the  gl 
themselves,  and  the  extent  of  the  binoculai'  vision  wi1 
glasses  is  identically  the  same  as  that  of  monocular 
vision. 

It  thus  follows  that  the 
presbyopic  emmetropic  person  requii-es  that  there 
be  between  the  centres  of  the  convex  glasses 
spectacles  a  distance  notablj-  less  than  the 
distance  between  the  centres  of  the  pupils. 

Inversely  of  what  has  been  said  in  regard  to  convex^ 
glasses,  the  work  peifoimed  by  myopic  eyes  with  concave 
glasses  produces  a  movement  of  divergence  of  the  optic 
axis. 

If  the  internal  prismatic  regions  of  the  concave  glasses 
tui-n  the  ray  outward,  the  external  prismatic  regions 
tm-n  it  inward  and  correct  the  interniption  of  harmony 
mentioned.  These  parts  of  the  glasses  acting  simul- 
taneously reestablish  the  accord  between  the  two  accom- 
modations. The  conditions  of  binocular  vision  are  thus 
absolutely  resolved  into  those  of  vision  with  a  single  eye, 
and  the  fi(>ld  of  distinct  vision  presen'es  the  same  extent. 

In  order  to  establish  the  reqviisite  accord,  it  is  sufficient 
to  cut  off  the  inner  half  of  each  glass— whether  concave 
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or  convex— and  so  place  the  outer  haK  that  its  centre 
shall  be  opposite  the  centre  of  the  pupil. 

This  is  easily  done  by  cutting  a  lens  in  two  and  setting 
the  halves  in  the  spectacles  each  opposite  the  other. 


SEOTioif  n.— Vision  of  Objects  iw  awd  ojt  the  Eye.* 

Under  certain  cii-cumstances,  one  may  see  objects  in  or 
on  his  own  eyes.  The  appearance  constitutes  what  is 
commonly  known  by  the  name  of  muscai  volitantes.\ 
Under  this  name,  however,  certain  other  morbid  appear- 
ances are  often  also  included,  which  are  not  owing  to  the 
visual  perception  of  any  object  in  or  on  the  eye,  but  are 
entirely  subjective  ;  are  owing,  for  example,  to  insensible 
spots  of  the  retina.  Such  appearances  as  the  latter  have 
no  real  motion,  but  apparent  motion  only,  depending  on 
that  of  the  eye ;  hence  they  are  distinguished  by  the 
name  of  fixed  musca  from  the  foraaer  appearances,  which 
present  real  as  well  as  apparent  motions. 

VISION  OF  objects  IN  THE  ETES.J 
1st. — Commoyi  inuscce  volitantes.^ 

MuscEe  volitantes  appear  to  the  patient  who  has  made 
no  particular  examination  of  them,  under  the  form  of 
blackish  motes,  or  of  a  thin  gray  film,  like  the  wing 
of  a  fly,  or  of  semi-transparent  gray  threads,  like  spiders' 
web,  but  if  viewed  attentively  against  the  clear  sky,  a 
white  wall,  or  the  like,  they  are  recognised  to  be  made 
up  of  appearances  such  as  the  following: — 1st.  A  con- 
voluted string  of  beads,  or  a  convoluted  transparent  tube, 
containing  in  its  interior  a  row  of  beads  smaller  than 
its  diameter,  except  here  and  there  where  one  larger 
than  the  rest  is  seen  occupying  its  whole  diameter,  the 

*  Mackenzie,  in  Edin.  Med.  and  Surg.  .Journal,  No.  164,  1845. 
Jago  on  Entoptics,  London,  1864. 

t  Spectra,  Scotomata,  Myodesopia,  &c. 
+  Entoptics. 

§  Floating  muscje — Entobyaloid  muscoe. 
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end  of  tlie  string  or  tube  sometimes  presenting  a  dark- 
knobbed  extremity,  as  if  formed  by  an  aggregation  of 

the  beads  composing 
tbe  string,  or  con- 
tained ■vritliin  the  tube 
(Fig.  133,  a);  2nd, In- 
sulated beads,  some 
of  -wliich,  and  tkese 
the  more  fi'equent, 
have  a  "well-defined 
outline  (&)  —  otbers, 
and  these  rarer,  have 
an  indistinct  outliiie 
(c) ;  and,  3rd,  a  par- 
cel of  flexuous  ronnd 
watery  -  looking  or 
spun -glass -like  fila- 
ments with  dark  con- 
tours, often  divided 
inferiorly  into  trun- 
cated branches  [d). 

These  difPerent  ap- 
pearances may  be  seen 
altogether,  the  beaded 
appearance  on  one  side 
of  the  parcel  of  watery- 
looking  filaments,  and  interspersed  here  and  there  the 
insulated  beads,  one  or  two  of  the  well-defined  of  wluch 
often  appearing  as  if  attached  to  the  outside  of  the  beaded 
tubes ;  or  some  one  of  the  appearances  may  be  seen  prin- 
cipally or  exclusively.  .  ,  -u-  v 
According  as  the  distance  of  the  object  agamst  wMct 
the  muscas  vohtantes  are  viewed  is  greater  or  less,  tiiey 
appear  larger  and  fainter,  or  smaUer  and  more  distinct. 

Vision  is  not  afi'ected  by  floating  muscse.  Between  tte 
several  portions  of  the  muscpe  and  by  the  side  of  them 
the  eye  stiU  sees  everything  with  perfect  distinctness 
Even  the  portions  of  the  retina,  over  which  the  shado^ra 
which  cause  the  appearance  of  the  muscoe  fall,  are  touna 
by  the  patient,  when  the  corpuscles  ascend  out  ol  tne 
field  of  vision,  to  be  perfectly  sensible. 

MuscfB  volitantes  are  often  detected  suddenly,  and  tims 
are  supposed  to  have  just  occui-red.    They  are  most  oD 
served  when  the  patient  looks  at  the  clear  sky.  a  tmn 
cloud,  snow  on  the  ground,  a  white  waU,  or  the  li^e. 


Fig.  133. 
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They  are  not  much,  if  at  all,  noticed  under  the  opi^osite 
conditions  of  a  dull  light,  and  looking  at  a  dark  object. 
They  are  indistinct  when  near  objects  are  looked  at. 

They  are  rarely  seen  in  the  axis  of  vision,  but  generally 
to  one  or  other  side,  or  above  or  below.  The  patient,  thus 
seeing  them  only  by  a  side  glance,  finds  it  difficult  to  fix; 
them  in  order  to  study  theii'  appearance.  They  move  as 
the  eye  moves  upwards  and  downwards,  or  from  side  to 
side;  but  besides  this  motion,  which,  as  dependent  on 
that  of  the  eye,  is  merely  apparent,  the  muscfe  have  a 
real  motion  of  their  own,  and  still  more  extensive  than 
then-  apparent  motion.  Thus,  if  from  looking  before  him 
in  a  horizontal  dii'ection,  the  patient  suddenly  raises  his 
eyes  and  fixes  them  on  some  object  above  the  horizon,  he 
observes  that  the  muscse  fly  upwards  considerably  beyond 
that  degree  of  elevation,  and  even  beyond  the  field  of 
view,  and  then  come  sailing  down  before  him  till  they 
disappear  below. 

Besides  the  motions  of  ascent  and  descent,  the  muscle 
voHtantes  under  consideration  present  lateral  movements, 
although  less  marked,  as  well  as  changes  in  the  relative 
positions  of  their  several  parts. 

Nature  of  flouting  muscce. — Hitherto  a  very  common 
opinion  as  to  the  nature  of  floating  muscte  has  been,  that 
they  are  subjective  sensations,  depending  on  some  in- 
trinsic change  of  state  of  the  optic  nervous  apparatus, 
thus  confounding  them  with  fixed  muscfe  ;  but  that  they 
are  truly  objective  sensations,  occasioned  by  the  presence 
of  particles  in  the  interior  of  the  eye,  throwing  theii* 
dififracted  shadows  on  the  retina,  admits  of  mathematical 
demonsti-ation. 

Without  entering  minutely  into  the  matter,  the  pro- 
position may  be  easily  illustrated  thus : — Hold  between 
a  convex  lens  and  the  white  surface  on  which  the  image 
of  the  light  falls,  some  small  object,  as  a  pui.  When  this 
IS  near  the  lens,  its  shadow  is  not  seen  on  the  white 
ground,  but  when  it  is  brought  nearer  and  nearer  the 
white  surface,  its  shadow  appears  more  and  more  dis- 
tinctly. 

The  particles,  moreover,  appear  to  be  of  normal  occm*- 
irence  in  the  eye,  for  the  appearance  of  floating  muscpe 
may  ia  general  be  seen  by  any  person  by  simply  looking 
through  a  small  aperture  in  a  card  at  the  clear  sky,  or 
through  the  eyepiece  of  a  compound  microscope  at  the 
name  of  a  candle  two  or  three  feet  distant,  or  simply  by 
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bringing  tho  eyelids  towards  each  other,  and  lookiag  at  a 
lighted  candle. 

On  contemplating  the  spectra  thus  brought  into  view, 
viz.,  the  beaded  filaments,  the  distinct  and  indistinctly, 
defined  globules,  and  the  watery-like  filaments,  called  by 
Dr.  Mackenzie  respectively  the  pearly  spectrum,  the  dis-> 
tinct  insulo-globular  spectrum,  the  indistinct  insulo-glohukr - 
spectrum,  and  the  watery  spectrum,  it  is  observed  that  they  \ 
are  situated  in  different  planes,  one  behind  the  other,:] 
"that  they  never  mingle  with  one  another,  so  a-s  toi' 
change  the  order  in  which  they  stand  before  the  eye ;  but : 
the  pearly  spectrum  always  appears  the  nearest,  then- 
the  sharply-defined  insalo-globular,  then  the  obscurely- 
defined  globules,  and  farthest  away  the  watery  threads." 

Seat  of  the  particles,  the  presence  of  which  occasions  mmxB 
volitantes.— This  admits  of  being  mathematically  demon- i 
strated  to  be  in  fi-ont  of  the  retina,  in  or  behmd  the 
vitreous  body,  but  at  the  same  time  it  appears  that  it  is 
different  for  the  different  kinds,  being  in  ahnost  unmedi-i 
ate  proximity  with  the  retina  for  the  pearly  siDecti-um,  aad 
farthest  from  the  retina  for  the  wateiy  spectmm. 

The  particles  being  seated  behind  the  focal  centi-e  of  the 
eye,  their  movements  are  seen  inverted.  Moving  actually' 
upwards,  they  appear  to  descend. 

Nature  of  the  particles,  the  presence  of  which  occastms^ 
floating  muscce.— This  has  not  yet  been  with  certamty  de--j 
termined.    In  the  vitreous  humour  (as  also  m  the  aque-- 
ous)  there  is  contained  a  gi-eat  number  of  corpuscles,  most, 
of  them  resembling  lymph  corpuscles,  though  smaUer, 
being  between  l-4000th  and  l-oOOOth  of  an  mch  m 
diameter ;  but  it  appears  from  the  calculations  of  Brewster, . 
Mackenzie,  and  Euete,  that  the  size  of  the  particles,  the 
presence  of  which  occasions  floating  musca?,  is  mucn 

greater  than  this.  vu^vf 
MuscEe  voKtantes  are  often  seen  by  persons  without 
any  particular  notice  of  them  being  taken,  as  they  are 
indistinct,  present  themselves  occasionaUy  only,  and  are 
therefore  not  troublesome.  , 
They  are  seen  most  distinctly,  and  are  therefore  in^t. 
troublesome,  when  there  exists  an  iiTitablo  state  ot  me 
retina,  with  weakened  iiTadiation  (p.  o2o,  et  seq.).  oum 
a  state  of  the  retina  may  therefore  be  viewed  the 
general  condition  on  which  floating  musca?,  considered  as 

a  disease,  depends.  ,   ■,  •    <   i>      ,^  -q,"«. 

Dilution  of  tho  images  of  external  objects  iavourb,  ois 
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tinctiiess,  on  the  contrary,  prevents,  the  perception  of 
mxisoJB.  Hence,  when  the  person  is  short  or  far  sighted, 
they  appear  less  evident  to  him  when  he  uses  the  glasses 
fitted  to  render  his  vision  distinct.  This  aj^pears  to  be 
Q-wing  to  the  stronger  impression  of  the  external  objects 
making  up  for  the  weakened  irradiation,  so  that  the  weak 
impression  of  the  objects  of  the  muscse  is  more  readily 
effaced. 

The  pupil  of  an  eye  affected  with  muscse  volitantes  is 
generally  contracted,  even  when  the  eye  is  myopic. 

Exciting  causes. — Over-use  of  the  eyes  on  minute  ob- 
jects;— Inflammatory  diseases  of  the  eyes,  external  as 
■well  as  internal ; — The  seeking  for  them  in  experiments ; 
—Febrile  diseases ;— Influenza ;— Disease  of  the  heart ; — 
Want  of  sleep ; — Dyspepsia  ; — Abdominal  congestion  ;— 
Hysteria  ;— Hypochondi-iasis  ;— Morbid  sensibility  of  the 
system  generally,  arising  fi-om  pressm-e  of  business, 
.anxiety,  and  distress  of  mind.  All  these  causes  appear 
to  operate  in  the  same  manner,  occasioning  a  con- 
gested state  of  the  eyes,  and  weakened  irradiation  of  the 
retina. 

When  a  hypochondriacal  person  once  detects  muscse 
volitantes,  he  takes  such  fi-equent  notice  of  them,  that 
they  become  to  him  more  and  more  troublesome. 

Prognosis.  —Prom  what  has  been  said,  it  wiU  be  seen 
that  the  occui-rence  of  floating  muscse  is  of  itself  no  indi- 
cation that  either  cataract  or  amam-osis  is  taking  place. 
If,  however,  there  be  along  with  the  appearance  of  muscse 
a  failure  of  vision,  and  if  that  failure  be  not  attributable 
to  myopy  or  presbyopy,  which  may  be  ascertained  by  a 
concave  or  a  convex  glass  not  improving  vision,  then 
cataract  or  anaaui'otic  amblyopy  may  possibly  exist. 
_  In  uncomplicated  cases,  the  muscse  may  indeed  increase 
m  numbers,  but  very  slowly,  and  never  to  such  an  extent 
1  as  to  interfere  with  the  distinctness  of  vision  in  any  very 
troublesome  degree.  But  sometimes  the  muscaa  remain 
stationary,  or  even  become  less. 

As_  they  depend  on  the  vision  of  objects  naturally 
\  existmg  m  the  eye,  in  consequence  of  a  morbid  sensi- 
bility of  the  retina,  whatever  tends  to  promote  or  relieve 
t  this  will  have  the  effect  of  promoting  or  reheving'  the 
inuscce. 

Hie  particles  on  which  the  appearance  of  muscaa  voli- 
tantes, as  above  described,  is  supposed  to  depend,  are  too 
ramute  to  be  detected  by  the  ophthalmoscope.    In  certain 
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cases  of  exaggerated  muscEe,  however,  accompanying  a  . 
morbid  state  of  the  posterior  segment  of  the  eyeball,  we 
have  above  seen  that  membraneous  and  filamentouB  ■ 
shreds  are  seen  moving  up  and  down  in  the  vitreouB 
humour  (p.  60). 

Treatment. — The  removal  or  abatement  of  the  exciting  ; 
cause,  if  it  can  be  detected,  is  the  first  thing  to  be  looked  ! 
to.  Eest  to  the  eyes,  if  they  have  been  oversb'ained, 
relaxation  from  business,  quiet  to  the  mind.  TNTien  the 
stomach  and  liver  are  out  of  order,  mercurial  alteratives, 
followed  by  tonics,  regulated  exercise,  and  change  of  air. 
Cold  applications  to  the  eyes,  such  as  the  cold  douche 
bath  (p.  76)  twice  or  thiice  daily,  for  five  or  ten  minutes, 
is  the  most  important  local  application. 

2nd. — Spectrum  of  the  vascular  ramifications  and  network 
of  the  retina. 

This  may  be  seen  by  means  of  the  following  experi- 
ment, which,  fi'om  having  been  fu'st  pointed  out  by 
Professor  Pm-ldnje,  is  commonly  called  the  expenment  of 
Purkmje.  It  consists  in  shading,  without  closing,  one 
eye,  and  looking  straight  forward  with  the  other,  whUst 
a  lighted  candle  (the  room  being  othei-wise  dark)  is  moved 
up  and  down  close  to  the  eye  on  the  temporal  side.  In 
a  short  time  a  magnified  spectrum  of  dark  ramifications 
and  anastomoses,  on  a  Light  ground,  appears  floating 
before  the  eye,  moving  in  a  direction  opposite  to  the 
movements  of  the  candle. 

In  this  experiment  those  parts  of  the  retina  covered  by 
the  ramifications  of  the  central  vessels  not  being  so  much 
excited  by  the  light  as  the  rest  of  the  membrane,  do  not 
retain  the  impression  so  long  as  until  the  rchim  of  the 
candle ;  hence  the  appearance  of  dark  ramifications  in  me 
field  corresponding  to  those  parts.* 

*  A  spectrum  of  the  vessels  of  the  retina  is,  iu  certain  .states  of 
tlie  eye,  seen  independently  nf  external  light— li.iilit  on  a  dark 
ground  ;  but  this  is  owing  to  pressure  on  the  retina  by  the  vessels. 
Being  thus  a  subjective  phenomenon,  it  belongs  to  the  be.ad  of 
phnlopsy.—See  next  chai)ter.  The  ajipearance  above  referred  to 
in  p.  l'3'2,  is  similar  to  the  vascular  spectrum,  but  is  owing  to 
insensibility  of  the  retina,  from  the  pressure  and  oi.acity  oc<»- 
sioned  by  tho  conccstion  and  exudation  in  inflammation  of  the 
vascular  layer  of  the  retina.  This,  therefore,  also  belongs  to  the 
next  chapter — to  the  head  of  jixcd  musca. 
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Srcl. — Circulatory  spectrum,. 

An  appearance  of  gTayish  watery-like  particles  darting 
in  everj-  direction  before  the  ej'^es,  somewliat  like  the  cir- 
culation in  the  web  of  the  frog's  foot  under  the  microscope, 
may  be  seen  by  a  healthy  eye,  by  gazing  at  the  clear  sky 
for  a  short  time.  If  the  eyelids  are  shut,  the  particles  are 
seen  dark  red.  This  is  an  objective  sensation,  produced 
probably  by  the  shadows  on  the  retina  of  the  blood  cor- 
puscles circulating  in  its  vascular  layer.  * 

Sitting  opposite  a  window  into  which  the  sun  is  shining, 
and  keeping  my  eyehds  passively  closed,  I  can  see,  after 
watching  for  a  few  seconds,  an  appeai-ance  of  the  cii'cula- 
tion  of  the  blood,  such  as  might  be  suj^posed  to  be  pre- 
sented under  the  microscope.  The  ai'terial  stream  is 
recognised  by  its  straight  and  rapid  course ;  the  capillary 
streams  by  their  intricate  meanderings  and  reunions; 
the  streams  in  the  venous  radicles  by  their  equable  flow 
and  sinuous  windings.  On  now  coveiing  my  eyes  with 
my  hand,  this  appearance  ceases,  but  I  retain  a  sensa- 
tion such  as  we  have  after  looking  on  objects  ia  motion. 

VISION  OF  OBJECTS  ON  THE  EYES. 

Muco-lacrymal  rnuscce. 

Sometimes,  though  rarely,  appearances  are  seen  like 
opaque  round  spots,  sru-rounded  by  a  halo,  which  oc- 
casionally seem  to  run  together,  and  again  divide,  and 
which  slide  downwards,  but  re-ascend  after  every  nicti- 
tation. 

These  appearances  are  produced  by  the  shadows  on  the 
retina,  of  minute  globules  of  air  in  the  mucous  and  tears 
covering  the  cornea.  They  are  therefore  called  by  Dr. 
Mackenzie,  muco-lacrymal  muscse  volitantes. 

The  objects  being  in  fi-ont  of  the  focal  centre  of  the  eye, 
their  movements  are  not  seen  inverted. 

*  When  one  stoops  and  then  suddenly  rises,  the  appearance  of 
showers  of  lucid  globules  before  the  eyes  is  of  a  different  nature 
being  a  subjective  sensation,  excited  by  pressure  on  the  retina  by 
the  determination  of  blood.  So  also  is  an  appearance  similar  to 
that  above  described,  except  that  the  particles  are  lucid.  The 
appearance  of  lucid  spectra,  therefore,  belongs  to  the  head  of 
photopsy.—^ee  next  chapter. 
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CHAPTER  V. 


AMAUROTIC  AFFECTIONS, 

OR  DEFECTS  OF   SIGHT    DEPENDING    ON    PERVERTED,   IMPAIREn,  OR 
LOST  SENSIBILITr  OF  THE  OPTIO  NERVOUS  APPARATUS. 


Section  I.— Inteoduction-. — Abstoemal  Excitement 
OP  Visual  Sensations. 

In  amaurotic  affections,  various  visual  sensations, 
though  not  in  themselves  unnatiu-al,  are  Hable  to  be 
excited  unnaturally.  Such  sensations  being  important 
as  symptoms,  it  is  necessaiy  to  study  them;  but  pre- 
viously to  doing  so,  the  cii'cumstances  attending  their 
natui-al  occm-rence  must  in  each  case  be  taken  into  con- 
sideration. 

1st. — Photopsy  and  Chroopsy,  or  sensations  of  light  and 
colour,  independent  of  external  light. 

In  the  unexcited  condition  of  the  optic  nervous  appa- 
ratus, there  is  darkness  before  the  eyes,  but  in  the 
excited  condition,  the  sensations  of  light  and  colour  are 
experienced. 

The  sensation  which  we  perceive  in  consequence  of  an 
impression  on  the  eye,  we  denominate  light ;  and  the 
external  agent,  which  commonly  makes  the  impression, 
we  also  call  light.  But  the  sensation,  and  the  external 
agent  which  by  its  impression  on  our  eye  excites  in  us 
the  sensation,  are  totally  different  things.  The  external 
agent,  Ught,  considered  in  itself,  is  not  clear,  nor  yellow, 
nor  red,  nor  blue  ;  it  is  merely  the  undulation.^*,  different 
in  size  and  rapidity,  of  a  universally  distributed  and 
excessively  tenuous  imponderable  ether. 

That  the  sensation  of  light  depends  solely  on  the  pecu- 
liar energy  of  the  optic  neiTcs,  and  not  on  the  nature  of 
the  agent  which  impresses  tliem,  is  proved  by  the  fact  that 
the  sensations  of  light  and  colour  may  bo  called  forth 
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'  by  other  influences,  such,  for   examiDle,  as  pressm-e. 

[  And  it  is  to  be  observed,  that  whatever  may  be  the 
stimulus  which  excites  the  optic  neiwous  apparatus,  no 
other  sensations  but  light  and  colour  can  be  called  forth 

As  nervous  piimitive  fibres  are  throughout  their  whole 
course  physiologically  the  same,  it  is  indifferent  what 
part  of  the  optic  nervous  apparatus  be  excited  in  order 
that  luminous  sensations  may  be  perceived — whether  the 
retina  itself  be  irritated,  the  fibres  of  the  optic  nerve  in 
the  orbit  iii-itated  or  cut,  or  whether  the  cerebral  part  of 
the  optic  nei-vous  apparatus  be  pressed  on  by  congestion 
or  tumour.  As,  moreover,  the  activity  of  nervous  fibres 
is  always  manifested  at  their  peripheral  exti'emities,  so  in 
whatever  part  the  optic  neiwous  apparatus  be  excited,  the 
luminous  sensation  which  results  is  always  referred  by 
the  sensoriimi  to  the  periphery ;  not  only  to  the  periphery, 
however,  but  as  in  natm'al  vision  to  without  the  body — 

I  [projection  outwards). 

A  familiar  example  of  a  luminous  spectrum  of  the 

;.  kind  under  consideration  is  that  which,  on  pressing  the 

I  eyeball,  is  seen  projected  outwards,  and  on  the  side 
opposite  to  that  where  the  pressure  is  applied. 

!     In  illustration  of  how  liable  people  are  to  mistake  the 

•  sensation  of  light  excited  by  other  agencies  besides  that 
:  properly  called  light,  for  the  agent  itself,  the  following 

•  case  is  adduced : 

I     Some  years  ago,  in  Germany,  a  clergyman  was  as- 

•  saulted  one  dark  night  by  two  men,  one  of  whom  struck 
him  on  the  right  eye  with  a  stone.  By  the  light  which 
streamed  fi-om  his  eye,  in  consequence  of  the  blow,  the 
clergyman  averred  that  he  was  enabled  to  see  and  identify 

'  the  man  who  committed  the  outrage. 

'     The  question  whether  this  was  possible  was  actually 

■  raised  in  the  criminal  investigation,  and  the  official 
district  physician  was  referred  to  for  his  opinion.  That 

.  gentleman,  without  fully  admitting  the  possibility  of 
what  the  clergyman  alleged,  still  thought  that  there  was 
some  probability  in  it. 

The  late  Professor  Miiller,  of  Berlin,  commenting  on 
this  singular  case,  sarcastically  but  justly  observed,  that 
if  the  district  physician  had  given  himself  a  blow  on  the 
eye  in  the  dark,  and  then  tried  to  read  by  the  light 
thereby  emitted,  he  would  probably  have  come  to  a  more 
decided  conclusion. 
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Though,  the  changes  operating  on  the  brain,  whereby- 

we  are  rendered  conscious  of  sensations,  are  usually  the 
result  of  the  communication  of  impressions  on  the  neiTes 
of  sense  made  by  external  agents,  such  changes  in  the 
state  of  the  brain  may  be  the  result  of  the  commimicatioii' 
of  changes  in  the  state  of  the  nerves  of  sense  induced  by 
impressions  made  by  some  agency  operating  within  them, . 
or  they  may  be  primarily  induced  by  some  cause  dii-ectly 
operating  within  the  brain  itself. 

Examples  of  this  are — 1st,  a  spectnim  of  the  vessels  of  > 
the  retina,  light  on  a  dark  ground,  which,  in  certain  states 
of  the  eye,  is  seen,  and  which  is  owing  to  pressm-e  on  thai 
retina  by  its  vessels  in  a  state  of  congestion;*  2nd,  thai 
appearance  of  a  shower  of  lucid  globules  before  the  eyes 
on  suddenly  rising  fi-om  a  stooping  postiu-e,  fi-om  the  dis-  • 
turbance  in  the  circulation  in  the  optic  nervous  apparatus . 
thereby  occasioned. 

Analogous  appearances  of  fiery  scintillations,  flashes  of  ■ 
light,  and  coloured  corruscations,  occurriag  spontaneously,  ■ 
are  symptoms  of  ii-ritation  or  excitement  of  some  pai-t  of 
the  optic  nervous  apparatus — cerebral  or  ocular — from : 
inflammatory  congestion ;   when  ocular,  from  mflam- 
matoi-y  congestion  of  the  choroid,  as  above  mentioned 
(p.  132),  rather  than  fi.'om  inflammatory  congestion  of  the 
retina.    As  such  inflammatoiy  congestion  may  end  ins 
amaurosis,  so  the  luminous  and  coloui-ed  specti-a  are 
symptoms  of  incipient  amaurosis.    They  may  continue  to 
appear,  however,  after  all  visual  sensibility  is  lost. 

Sensations  of  light  fi-om  such  a  cause  operating  within  i 
the  body  may  be  mistaken  by  ignorant  or  weak-niiaded 
persons  for  sensations  actually  excited  by  light,  as  ia  the  • 
following  case  : — 

A  woman,  deaf  for  some  years,  and  ti-oubled  with  :t 
noises  in  her  head,  became  subject  to  photopsy  also ;  and 
fell  into  the  hallucination  of  supposing  that  people  had  ■ 
everywhere  conspii-ed  to  annoy  her  by  thi-owing  glares  of  ■ 
light  into  her  eyes.  I  found  it  impossible  to  convince  • 
her  of  the  real  nature  of  her  complaint.  Her  intellect  : 
was  evidently  impaired  from  the  same  disease  of  the 
brain  to  which  the  noises  in  the  head  and  the  photopsy 

i 

were  owing.  ' 

*  The  difference  between  this  find  the  spectrum  in  Purkinjes  ■ 
experiment  is  above  explained. — See  note,  p.  51(5. 
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Sensations  of  coloiu-  of  the  kind  just  considered  are  to 
be  distinguished  on  the  one  hand  fi'oni  those  which 
depend  on  an  optical  derangement  in  the  eye  itself, 
whereby  its  achi'omatism  is  destroyed  (p.  505,  et  seq.), 
and  on  the  other  from  accidental  or  complementary 
coloui-s,  considered  in  the  next  article. 

2nd. — Spectra  from  the  retention  of  visual  sensations. — Com- 
plementary colours. 

In  the  natural  state,  the  sensations  of  the  retina  remain 
a  short  space  of  time  after  the  impression  which  occasioned 
them  has  ceased  to  act.  Hence,  an  image  of  an  object 
may  continue  to  be  seen  for  some  seconds  after  the  eyes 
have  been  turned  away  fi'om  looking  at  it.  This  pheno- 
menon is,  in  general,  most  readily  observed  in  twilight ; 
in  daylight,  the  impression  of  the  object  on  the  retina 
requires  to  have  acted  more  intensely  and  a  longer  time 
to  produce  the  effect. 

The  spectrum  appears  when  the  eyes  are  directed  to  the 
sky,  projected  in  the  distance,  and  of  gigantic  si2;e. 

The  spectrum  is  seen  differently,  according  as  the  eyes, 
when  turned  away  from  the  object,  are  darkened  or  di- 
rected to  an  dluminated  smface.  In  the  former  case,  the 
Hghts  and  shadows  are  the  same  as  appeared  at  the  time 
of  regarding  the  object  (jJosiYi'ye  spiectrum);  in  the  latter, 
they  are  the  reverse  [negative  spjectrum). 

If  the  object  from  which  the  impression  has  been  derived 
is  coloured,  the  spectrum  is  coloui'ed  also,  but  differently, 
thus: — If  the  eye  be  fixed  on  a  red  coloui-ed  object  for 
some  time,  and  then  turned  away  from  it,  a  spectrum  of 
the  object  will  continue  to  be  seen,  but  instead  of  a  red, 
of  a  green  colom-.  If,  on  the  contrary,  the  object  looked 
at  be  green,  the  spectrum  will  be  red  ;  again,  if  blue,  the 
spectrum  wiU  be  orange ;  if  orange,  the  spectrum  will  be 
blue ;  if  yellow,  the  spectrum  will  be  violet ;  if  violet,  the 
spectrum  will  be  yellow. 

From  this  it  is  seen  that  the  colour  of  the  spectrum  is 
always  that  which  being  added  to  the  colour-  of  the  object 
looked  at,  makes  up  the  sum  of  the  prismatic  colours, 
yellow,  red,  and  blue,  which  by  their-  combination,  form 
white  light ;  hence,  the  name  complementary  which  has 
been  given  to  the  colour  of  the  spectrum. 

In  the  annexed  figui-e  the  primary  colour's,  yellow,  red, 
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and  bine*  are  placed  at  the  angles  of  tlie  triangle,  the 
compound  colours,  orange,  violet,  and  green,  at  the  inter-i 


Eed 


Green 
Fig.  134. 


mediate  points.    The  primary  colour  and  the  compound  • 
one,  which  thus  stand  opposed,  viz.,  yellow  and  violet, 
red  and  green,  blue  and  orange,  are  complementary  of 
each  other.  " 

A  spectrum  is  very  readily  produced,  by  looking  at  the ' 
setting  sun.  If  on  tui-ning  the  eyes  away  they  are  dark- 
ened, the  coloiu-  of  the  spectram  is  at  first  luminous  white ; 
it  then  changes  to  yellow,  and  from  that  nms  tkrough  the  t 
different  colours  of  orange,  red,  violet,  blue,  to  black, 
when  the  spectrum  ceases.  If,  on  the  contrary,  the  eyes 
are  directed  to  a  white  surface,  the  specti-um  is  at  first 
black,  then  blue,  which  colour  is  succeeded  by  violet, 
red,  orange,  yeUow,  until  the  spectmm,  becoming  white, 
is  no  longer  distinguished. 

In  certain  morbid  states  of  the  retina,  even  although 
vision  be  much  impaired,  the  sensation  remains  after 
the  impression  a  much  longer  time  than  natiu'al ;  hence 
arise  illusions  of  vision  from  the  specti-um  and  comple- 
mentary coloui-s.  In  such  a  case,  for  examjile,  if  the 
person,  after  his  eye  has  rested  on  some  small  and  near 
object,  the  tassel  of  a  bUnd  for  example,  should  acci- 
dentally look  towards  the  sky,  he  will  see  a  magiiified 
image  of  it ;  but  not  aware  of  the  cause,  he  is  astonished 
by  what  appears  to  him,  a  gigantic  human  figm-e  in  the 
air. 

Specti-a  from  the  retention  of  visual  sensations  have, 

*  Whether  yellow,  red,  and  bine  be  primary  colours— -nhether 
green  is  not  prim.nry— whether  yellow  is  not  compound — .ire  ques- 
tions which  it  is  not  necessary  to  enter  into  here. 
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no  doubt,  constituted  the  foundation  of  many  stories  of 
apparitions. 

3rd. — Phantasms. 
Besides  spectra  from  after-visual  sensations,  there  is 

;  another  class  of  appai-itions,  which  have  their  origin  m 
the  re-action  of  the  mind  on  the  senses.    To  this  class 

.helong phantasms.  ■,  ■    ^,        •  * 

Phantasms  of  touch  are  exemplihed  m  the  pams  ot 
hypochondi-iacs.  In  regard  to  phantasms  of  hearing, 
people  sometimes  imagine  that  they  hear  not  only 
sounds,  but  spoken  words.  The  phantasms  of  vision 
are  those,  however,  which  have  attracted  most  interest. 

.  Appearances  as  if  of  various  objects— landscapes  and 
figures,  for  example,  even  walking  figm-es, —  present 
themselves  before  the  eyes.  Nay,  phantasms  of  both 
healing  and  vision  may  occur  together — the  human 
figures  seen  being,  at  the  same  time,  heard  talking.  In 
the  celebrated  case  of  Nicolai,  the  Berlin  bookseller,  the 
1  phantasms  were  at  first  seen  only,  but  after  a  time  they 
were  heard  also. 

[  Phantasms  are  of  most  common  occuiTcnce  in  disease, 
under  the  influence  of  opium  and  other  narcotics,  in 

?■  delirium  ti'emens,  and  in  insanity ;  but  they  may  ap- 
pear to  persons  otherwise  healthy,  though  in  an  excited 

■  state  either  fi'om  original  temperament,  or  in  consequence 
of  being  placed  in  exciting  circumstances.  And,  of 
course,  exciting  circumstances  wiU  operate  more  strongly 
on  a  person  already  excitable  from  original  tempera- 

'  ment.    In  some  persons  there  is  a  natui-al  disposition 

to  phantasm-seeing, 
t      The  mental  state  excited  by  some  strong  impression, 
t  or  by  long  brooding  on  a  cherished  scheme,  may,  by  its 

■  re-action  on  the  senses,  give  rise  to  a  vivid  production 
of  phantasms  relatiag  to  the  predominating  idea. 

This  is  exemplified  by  Shakspere,  when  he  makes 
'■  Macbeth  exclaim : 

Is  fhis  a  dagger  which  I  see  before  me, 
The  handle  toward  ray  hand  ?    Come,  let  me  clutch  thee  : 
1        I  have  thee  not,  and  yet  I  see  thee  still." 

"  We  have  a  similar  example  in  Brutus — "  midst  his 
■  slumbering  host,  startled  by  Ceesar's  stalwart  ghost." 
Phantasms  occurring  in  persons  of  strong  mind  and 
cultivated  intellect  are  recognised  as  such.    This  was  the 
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case  -with.  Mcolai,  referred  to.  The  arguments  used  bi 
the  epicurean  Crassus,  to  tranquillise  the  mind  of  hL: 
friend  Brutus,  after  being  startled  by  the  apparition  o 
Ca3sar,  showed  that  he  took  a  correct  view  of  the  matter 
attributing  the  phenomenon  solely  to  the  imagination  ■ 
and  Shakspere  makes  Macbeth  raise  the  question,  w. 
he  adds  to  his  fii'st  exclamation  : 

"  Art  thou  not,  fatal  vision,  sensible 
To  feeling,  as  to  sight  ?    Or,  art  thou  but 
A  dagger  of  the  mind  ;  a  false  creation, 
Proceeding  from  the  heat- oppressed  brain  ?" 

In  the  case  of  persons  of  uncultivated  intellect,  phan- 
tasms have,  no  doubt,  been  the  origin  of  many  ghost 
stories.  Whilst  in  weak-minded  persons,  not  othei-wisr 
actually  insane,  they  may  lead  to  hallucinations  prompt- 
mg  to  insane  actions. 

Every  one  has  heard  of  the  phantasms  induced  by  th 
use  of  opium,  and  the  still  more  remarkable  ones  excite 
by  Hashish,  or  Indian  hemp — the  di-ug  said  to  have  been*  , 
used  by  the  sect  of  Assassins,  under  the  blow  of  one- 
of  whom,  Conrad,  Marquis  of  MontfeiTat,  one  of  theij 
leaders  of  the  Crusaders,  fell,  to  raise  phantasms,  and^ 
thereby  incite  themselves  to  theii-  violent  deeds — Whence 
the  name  Assassin — those  who  indulge  in  the  use  of-! 
Hashish  being  to  this  day  called  in  Ai-abic,  Hashishin,  or ' 
Hashashin.  ■ 

The  occurrence  of  phantasms  in  insanity  has  beene 
mentioned,  but  it  would  be  out  of  place  here  ftrrther  to: 
refer  to  them. 

I  come,  in  the  last  place,  to  notice  the  phantasms  on.t 
which  has  been  founded  a  belief  in  "  second  sight."     _  : 

That  kind  of  second  sight  refen-ed  to  by  Campbell,  in* 
the  following  Lines : 

"  'Tis  the  sunset  of  life  gives  nie  mystical  lore,  I 
When  coming  events  cast  their  shadow  before :" 

is,  after  all,  a  natru'al  enough  kind  of  second  sight,  and' 
one  which  we  all  acquii'e  more  or  less  by  the  experience 
of  life. 

Persons  said  to  have  been  endowed  with  "second 
sight"  among  the  Scotch  Higlilanders,  appear  to  have 
been  of  excitable  temperament  and  deeplv  contemplative 
character.    Alan  Mucaulay,  in  Sii-  W.  Scott's  "Legend 
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.  of  Monti-ose,"  is  a  good  example.  Such  a  person,  haying 
I  his  mind  intently  and  anxiously  fixed  on  some  stirring 
1  enterprise,  may  readily  be  supposed,  when  wrought  up  to 
1  a  pai'oxysm  of  excitement,  to  have  had  presented  to  his 

■  mind's  eye,  and  with  aU  the  distinctness  of  reality,  a 

■  possible  combination  of  events.  In  any  case,  when  the 
events  tirrned  out  in  the  combination  predicted  by  the 
seer,  the  vision  was  received  as  supernatural,  and  the 
case  was  treasui-ed  up  in  the  memory  of  those  concerned. 
But  when  the  events  did  not  correspond  to  the  prediction, 
the  failm-e,  as  generally  happens  in  imsuccessful  cases, 
was  rmnoticed  and  forgotten. 

4t,ii. — Reciprocal  action  of  the  different  parts  of  the  retina  on 
each  other's  sensations. 

P    Participation  of  the  different  parts  of  the  retina  in  each 
(  other's  sensations  or  irradiation  of  sensations. — Any  one 
'  fibiil  of  a  sensitive  nerve  may  be  in  action  alone.    But  it 
is  possible  for  fibrils  in  a  state  of  activity  to  communicate 
a  similar  state  to  neighboiuing  ones.    This,  which  is 
effected  at  the  central  extremities  of  the  fibrils,  and  of 
I  which  the  result  is  an  extension  of  the  original  sensation, 
is  called  irradiation  of  sensations. 

The  retina  is  prone  to  such  irradiations  of  sensations. 
Thus,  if  the  eye  be  kept  fixed  for  some  time  on  a  small 
strip  of  coloured  paper,  lying  on  a  sheet  of  white,  the 
;  strip  win  after  a  time  vanish  for  a  moment.    The  circum- 

■  ferential  part  of  the  retina  is  more  prone  to  ii-radiation  of 
r  sensations  than  the  middle  part,  but  at  the  entrance  of 

the  optic  nerve  it  is  most  so ;  in  fact,  the  well-known 
vanisidng  of  images  at  this  part  in  Marriotte's  experi- 
ment is  an  exemplification  of  irradiation.  It  appears  to 
be  owing  to  ii-radiation  that  the  spectrum  of  the  retinal 
vessels  is  not  in  the  ordinary  exercise  of  vision  seen. 
An  insensible  spot  of  the  retina,  if  smaU,  may  in  con- 

:  sequence  of  irradiation  not  be  seen,  or  at  least  not  con- 
stantly seen,  as  a  fixed  musca. 

On  the  other  hand,  weakened  irradiation,  which  is  an 
accompaniment  of  diminished  sensibility  of  the  retina, 

;  allows  of  small  insensible  spots  of  the  retina  to  be  more 
readily  seen,  as  fixed  muscaj ;  and  appears  to  be  the  con- 

•  dition  on  which  ocular  spectra  and  complementary  colours 
from  retention  of  retinal  sensations  to  a  morbid  degree, 

/  as  well  as  muscic  voHtantes  (p.  o\•^),  depend. 
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Excitement  of  opposite  conditions  in  contiguous  paHa  o 
the  retina. — A  state  of  activity  of  one  part  of  the  retina 
instead  of  exciting  a  similar,  may  excite  an  opposite  state 
Thus,  as  is  well  known,  the  brighter  the  light,  the  deeper, 
the  shadow.    Another  example  is  presented  by  the  fol- 
lowing experiment : — A  smaU  strip  of  grey  paper  lying 
on  a  sheet  of  red,  after  the  eye  has  been  fixed  on  it  for- 
some  time,  appears  of  a  gx-een  colom-,  the  complementary, 
colour  of  the  red  ground. 

In  accordance  with  this  law,  an  insensible  spot  of 
retina,  if  large,  occasions  more  distinctly  the  appearance 
of  a  black  spot  in  the  field  of  vision,  or  a  fixed  musca,  J 
the  brighter  the  light. 


Section  II.  —Impairment  and  Loss  of  Sensibility  of  ■ 
THE  Optic  Nervoits  Apparatus,  or  Amaurosis  in  ^ 
ITS  VARiotrs  Degrees. 

The  sensibility  of  the  retina  is  greatest  in  the  region  of. 
the  yellow  spot  (not  in  the  situation  of  the  foramen  cen-  :• 
trale,  as  shown  by  Herschel,  but  to  one  or  other  side  of 
it).    From  thence  the  sensibility  diminishes  towards  then 
ora  serrata.  j 

In  consequence  of  this,  we  see  only  that  pai-t  of  an  ii 
object  very  distinctly  to  which  the  axes  of  the  eyes  or  a 
visual  lines  are  at  the  moment  dii-ected.   In  examining  an 
object,  the  eyes  are  so  moved  that  the  centi-al  region  of 
the  retina  may  be  successively  impressed  by  the  image  • 
of  its  diS'erent  parts. 

The  diff'erence  in  the  degree  of  sensibility  of  the  middle  ■ 
and  circumferential  parts  of  the  retina  may  be  illustrated  J 
by  a  reference  to  the  difference  in  the  degree  of  sensibility  v 
of  the  skin  of  the  lips  for  example,  and  the  skin  of  the  '•' 
cheeks.    "WTiilst  the  points  of  the  two  legs  of  a  pair  of  - 
compasses,  when  separated  a  very  short  distance  from 
each  other,  are  appUcd  to  the  skin  of  the  bps,  the  rnind 
distinguishes  the  two  impressions ;  but  when  applied  to 
the  skin  of  the  cheek,  there  is  no  distinct  percoiition  of 
two  points,  but  a  sensation  as  if  one  impression  only  were  i 
made. 

As  impressions  on  the  less  sensitive  skin  of  the  cheek  > 
are  perceived,  as  if  .smaller  than  impressions  on  the  more 
sensitive  skin  of  the  lips ;  so  objects  seen  by  the  less  • 
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sensitive  cu-cmnferential  part  of  the  retina  appear  smaller 
than  when  seen  by  the  naore  sensitive  middle  part ;  or, 
ceteris  'paribus,  an  imperfectly  illuminated  object  aj^pears 
smaller  than  one  brightly  illuminated. 

In  amblyopy,  objects  appear  smaller  than  natm-al  owing 
perhaps  to  the  defective  sensibility  of  the  retina  {amaurotic 
mioropy). 

1st. — Daltonism  *  or  colour-blindness. 

Cases  occur,  and  that  more  frequently  than  is  generally 
supposed,  in  which  persons  are  unable,  in  different  degrees, 
to  distinguish  certain  colours,  their  sight  in  other  respects 
being  unimpaii-ed.  The  coloui-s  most  generally  confounded 
are  red  and  brown  with  green,  and  pink  with  blue.  Yel- 
low and  blue  are  generally  readily  distinguished  by  the 
coloiu'-blind. 

The  affection  appears  to  be  in  most  cases  congenital. 

Acquired  colour-blindness,  however,  sometimes  presents 
itself  as  a  symptom  of  incomplete  amaurosis.  Yellow 
discoloration  of  the  lens  I  have  found  not  to  interfere 
with  the  correct  perception  of  colours.  Santonine,  a 
crystalline  substance  obtained  from  worm-seed,  has  the 
ciuious  property,  when  taken  internally,  of  causing 
everything  to  look  pea-green. 

Coloiu'  blindness  has  been  detected  much  oftener  in 
males  than  in  females.  It  runs  in  families,  and,  like 
other  hereditary  complaints,  it  sometimes  overleaps  one 
generation  or  more. 

The  most  important  practical  disadvantage  attending  it 
is,  as  has  been  pointed  out  by  Dr.  Wilson,  the  possibility 
of  confoimding  red  and  green  signals  on  railways  or  at 
sea,  a  mistake  which  might  entail  most  disastrous  con- 
sequences. 

Congenital  colour  blindness  is  incm-able.  There  are, 
however,  some  methods  of  alleviating  or  correcting  the 
false  judgments  which  the  imperfect  sense  is  led  into. 
One  is  the  comparison  of  doubtful  with  known  colours,  by 
carrying  about  a  chromatic  scale,  accui'ately  tinted  and 
named.  This,  however,  is  available  only  to  a  limited 
extent — that  is,  as  far  as  the  colours  of  the  scale  itself 

*  So  named  from  Mr.  Dalton,  the  author  of  the  atomic  theory 
m  chemistry,  wlio  had  the  defect  of  sight  in  question,  and  was  the 
tiist  to  write  on  the  subject.  See  "Memoirs  of  the  Literary  and 
Thilusophical  Society  of  Manchester.  1798." 
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can  be  diRtinguished.  Another,  is  the  employment  of  touch 
to  distingnish  the  tlifferences  in  textui'e  made  hy  different 
dye-stuffs.  This  may  be  of  some  use  to  drapers,  weavers,  • 
&c.,  but  would  not  assist  a  person  in  pm-chasing  unknown 
articles.  Perhaps  to  painters  the  sense  of  smell  might  be 
a  help,  and  would  not  be  open  to  the  obvious  objection  to 
the  employment  of  the  taste. 

A  more  important  method,  indicated  by  Dr.  Wilson, . 
is  the  substitution  of  artificial  for  solar  light  in  the 
examination  of  colours.    It  is  certainly  a  sti-ange  thing, : 
that  candlelight,  which  to  the  healthy  ej-e  causes  a  eon- 
fusion  of  delicate  tints,  should  render  them  more  easily 
distinguishable   by  a  morbid   sense.     Such,  however,  , 
appears  to  be  the  case,  as  several  examples  adduced  by  ^j 
Dr.  Wilson  show.  i 

To  guard  against  accidents  fi-om  mistaking  the  colour  r! 
of  signals  on  railways  or  at  sea.  Dr.  Wilson  suggests  two  ' 
remedies.    First,  a  careful  examination  of  the  employes  s 
to  test  their  capability  of  distinguishing  rapidly  and  cor-  -! 
rectly  the  signals  used ;  and  secondly,  to  make  the  shape 
and  movements  of  signals  the  chief  index  of  their-  meaning, 
so  as  to  dispense  with  colour  except  as  a  subordinate 
aid.* 

2nd. — ■Transient  hemiopy. 

The  following  is  an  account  of  Hemiopy,  by  Dr.  Wol-  • 
laston,  as  it  occurred  in  his  own  person: — "I  suddenly  r 
found,  after  violent  exercise  two  or  thi-ee  hom-s  before,  , 
that  I  could  see  but  half  the  face  of  a  man  whom  I  met ;  : 
and  it  was  the  same  with  respect  to  every  object  I  looked  I 
at.  In  attempting  to  read  the  name  Johnson  over  a  . 
door  I  saw  only  son  ;  the  commencement  of  the  ? 

name  being  wholly  obliterated  to  my  view.    The  loss  of 
sight  was  towards  my  left,  and  was  the  same,  whether  I  I 
looked  with  the  right  eye  or  the  left.    This  blindness  was  ' 
not  so  complete  os  to  amount  to  absolute  darkness,  but 
was  a  shaded  darkness,  without  definite  outline.  The 
complaint  was  of  short  duration,  and  in  about  a  quarter 
of  an  hour  might  be  said  to  be  wholly  gone,  havmg  re-  • 
ceded  with  a  gradual  motion  from  the  conti-e  of  vision  i 
obliquely  upwards  towards  the  loft." 

More  "than  twenty  years  subsequently,  a  similar  attack  ■ 

*  "  Ecseai  ches  ou  Coloiu--Blindness."    By  Dr.  George  Wilson. 
Edin.  1850. 
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occurred  again,  without  Dr.  W.  being  able  to  assign  any 
cause  whatever,  or  to  connect  it  with  any  previous  or 
subsequent  indisposition.  "The  blindness,"  says  he, 
"  was  fii'st  observed,  as  before,  on  looking  at  the  face  of 
a  person  I  met,  whose  left  eye  was  to  my  sight  oblitei'ated. 
My  blindness  was  in  this  instance  the  reverse  of  the 
fonner,  being  to  my  right  (instead  of  the  left)  of  the  spot 
to  which  mjr  ej^es  were  dii'ected  ;  so  that  I  have  no  reason 
to  suppose  it  in  any  manner  connected  with  the  former 
aifection.  *  *  *  On  this  occasion  the  affection,  after 
having  lasted  with  little  alteration  for  about  twenty 
minutes,  was  removed  suddenly  and  entii-ely  by  the  ex- 
citement of  agreeable  news  respecting  the  safe  arrival  of 
a  friend  from  a  very  hazardous  enterj^rise." 

Such  cases  are  not  uncommon.  I  have  myself  twice 
experienced  an  attack.  The  first  occm-red  some  j^ears 
ago,  in  returning  from  a  walk  before  dinner  one  hot  day 
La  summer.  I  felt  exhausted,  languid,  and  slightly 
giddy,  but  in  other  resjDects  quite  well.  After  dining  and 
drinking  a  glass  of  port  wine  and  water,  the  hemiopy 
became  somewhat  alleviated,  but  did  not  entirely  go  off 
untd  after  tea,  havmg  continued  two  or  thi^ee  hours.  The 
second  attack  occurred  some  months  ago,  in  consequence 
of  gastric  derangement. 

In  some  persons  the  affection  is  of  frequent  occurrence, 
coming  on  along  with  indigestion,  headache,  and  nausea, 
but  going  off  in  a  few  houi's. 

Admitting  the  doctrine  of  corresponding  parts  of  the 
two  retiucB  as  explained  in  the  next  chaj)ter,  and  admit- 
ting the  structiual  condition  of  theii'  correspondence  to 
be,  in  addition  to  semi-decussation,  of  the  ojjtic  nerves, 
some  continuity  between  the  fibres  of  the  coiresponding 
sides  of  the  retiuEe,  we  may,  with  Dr.  Wollaston,  con- 
sider the  proximate  cause  of  hemiopy  to  be  some  tem- 
porary affection  of  the  brain  at  the  origin  of  one  or  other 
optic  nerve. 

Treatment. — According  as  hemiopy  depends  simply  on 
fatigue  or  gastric  derangement,  so  must  the  treatment  be 
regulated. 

The  case  of  a  friend  of  his,  which  Dr.  Wollaston  de- 
scribes, does  not  appear  to  have  been  of  this  kind,  but  a 
ease  of  incomplete  amaurosis.  The  blindness  came  on 
alter  the  patient  had  suffered  severe  pains  in  his  head  for 
;=ome  days,  about  the  left  temple,  and  towards  the  back 
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of  the  left   eye ;   Yision   continued  consideraljly  im- 
paired. 

Common  amaurosis  sometimes  presents  itself  as  a 
hemiopy,  in  whicli  case,  it  may  bo  the  ri<jht  side  or  the 
left  side  of  the  field  of  view,  or  the  upper  half  or  the  lower 
half  which  is  obscured  ;  and  so  far  from  coming  on  sud- 
denly and  going  off  suddenly,  this  form  of  hemiopy  cx)me8 
on  slowly  and  continues  gradually  to  extend  until  the 
whole  field  of  view  is  obscured,  and  that,  perhaps,  in- 
curably. 

Night-hlindness.  * 

Indistinct  vision,  recurring  regularly  at  night,  has 
sometimes  prevailed  as  an  epidemic.  Most  frequently  it 
is  met  with  as  an  occasional  complaint,  especiallj'  in  warm 
countries  and  warm  latitudes  at  sea.  In  certain  coimtries 
it  appears  to  be  endemic,  occurring  in  the  spring  and 
summer. 

In  the  beginning  of  the  complaint  the  patient  is  still 
able  to  see  objects  a  short  time  after  sunset,  and  perha.ps 
to  see  a  little  by  clear  moonlight,  and  he  may  see  dis- 
tinctly by  bright  candle-Hght.  Vision,  however,  becomes 
more  and  more  imperfect  at  night,  so  that  after  a  few 
days  the  patient  can  no  longer  discriminate  the  largest 
objects  after  sunset  or  by  moonlight,  &c.  and  after  a 
longer  lapse  of  time,  he  ceases  to  see  any  object  distinctly 
by  the  brightest  candlehght. 

The  pupils  move  naturally  dm-rag  the  day,  but  after 
sunset  they  become  dilated,  and  contract  sluggishly  ou 
exposui-e  to  light.  Sometimes  they  are  considerably  di- 
lated, both  by  day  and  night.  In  cases  of  long  dm-ation 
the  pupils  are  often  contracted,  and  there  are  evident 
manifestations  of  intolerance  of  light. 

Causes.— The  principal  causes  of  uight-blmdness  appear  u 
to  be  fatigue  and  exposure  to  the  strong  light  of  the  sun 
and  gastric  derangement;  lunar  influence  is  also  con- 
sidered to  operate  as  a  cause.  I  have  met  with  two  cases 
apparently  arising  from  ex]iosuro  of  the  eyes  to  naplitba 
vapour.    The  following  is  one  of  the  cases  : — 

*  CiEcitas  nooturna.  The  words  hcmeralnpia  and  nj/c/a/opm  have 
been  dilTerontly  used  by  authors  ;  some  expressing  by  hemeralopi.^ 
niaht-blinaness.  and  by  nyctalopia  day-blinduess  ;  wbilst  otneis 
have  employed  the  words  in  au  opposite  sense. 
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A  lad  aged  17.  Has  been  working  for  tlie  last  fortnight 
with  shell-lac,  naphtha  and  gutta-percha.  Since  then  he 
finds  that  his  sight,  which  is  perfectly  good  daring  the 
day,  regularly  becomes  dim  at  night. 

The  occurrence  of  night-bhndnoss  in  connection  with 
scui'vy,  which  had  been  before  noticed  bj^  authors,  was 
repeatedly  exemplified  among  the  soldiers  and  sailors  in 
the  Crimea ;  and,  in  the  last  American  edition  of  this 
work,  it  is  stated  that  those  who  have  had  the  care  of 
soldiers  since  the  commencement  of  the  civil  troubles  in 
the  United  States,  can  bear  witness  to  the  fact  that  night- 
blindness  has  been  not  unfrecLuent  in  cases  of  scurvy. 

Prognosis.  —  Under  proper  treatment,  the  j)rognosis 
may  be  always  favom-able.  The  duration  of  the  disease 
is  generally  from  two  weeks  to  three  or  six  months.  If, 
however,  it  be  neglected  or  mistreated,  vision  may  be- 
come imperfect  in  the  day-time  as  well  as  at  night.  In 
some  cases,  the  disease  has  terminated  in  total  blind- 
ness. 

Europeans  who  have  been  once  affected  with  night- 
blindness,  are  particularly  liable  to  a  recurrence  of  the 
complaint  as  long  as  they  remain  in  tropical  climates. 

Treatment. — The  remedies  to  be  fii'st  had  recourse  to 
are  those  adapted  for  the  removal  and  alleviation  of  any 
general  complaint,  of  which  the  night-blindness  may  be 
symptomatic.  If  gastric  derangement,  for  example, 
emetics  and  pm-gatives  are  to  be  prescribed.  If  scui'vy, 
the  proper  diet,  of  coui'se, — fi-esh  meat  and  vegetables, 
if  they  can  be  procm-ed.  If  after  the  removal  or  allevia- 
tion of  the  general  complaint,  the  night-blindness  has  not 
of  itself  gone  off,  a  succession  of  blisters  to  the  temple  has 
been  found  a  most  efficacious  remedy. 

In  the  cases  which  have  occasionally  come  under  my 
notice  in  this  country,  the  most  beneficial  results  have 
been  obtained  fi'om  the  oil  of  turpentine,  in  doses  of  W\-s.y 
to  XXX,  thi-ee  times  a  day,  combined  with  a  dessert  or 
table- spoonful  of  cod-liver  oil.  The  value  of  an  ancient 
popular  remedy  has  been  well  attested,  viz.,  the  exposure 
of  the  eyes  to  the  vapoui-  arising  from  the  liver  of  the  ox. 
Exposure  of  the  eyes  to  the  vapour  of  ammonia  has  also 
been  recommended. 

Congenital  night-hlindness. 

Night-blindness  is  sometimes  met  with  as  a  cono-o- 
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nital  and  hatitnal  infinnity.  It  may  affect  more  than 
one  member  of  the  same  family.  A  most  remarkable 
historj'  of  hereditary  night-blindness,  which  has  prevailed 
in  one  family  for  two  centuries,  has  been  recorded  by  the 
late  M.  Cunier.* 

Persons  thus  affected,  it  has  been  remarked,  are  one 
half  of  them  the  offspring  of  parents  related  to  each  other. 
An  instance  of  the  kind  has  come  under  my  notice.  The 
parents  were  first  cousins,  and  two  of  the  sons  were  the 
subjects  of  night-blindness.  They  had,  I  believe,  never 
seen  the  moon  and  stars.    Both  were  very  deaf. 

I  have  met  with  a  case  of  congenital  central  cataract 
combined  with  night-blindness.  With  the  advance  of 
life  the  visual  field  contracts,  and  the  blindness  may 
become  so  great  that  the  j^ersons  find  a  difficult;''  in  going 
about  by  themselves. 

The  ophthalmoscopic  appearances  in  such  cases  are 
above  described  (p.  56). 

A  reference  is  there  also  made  to  a  dissection  of  the  eyes 
taken  from  the  body  of  a  young  man  who  was  deaf  and 
dumb,  and  had  been  affected  with  night-blindness  fi'om 
childhood.  The  retina,  especially  on  the  outside,  was 
found  dotted  all  over  with  pigment  deposits. 

The  defect  of  sight  appears  to  depend  on  an  atrophic 
state  of  the  retina,  manifested  by  pigmentation,  shrunken 
blood-vessels,  and  partial  opacities.  Eventually  the  pa- 
pilla optica  is  found  atrophic  and  white,  with  degenei'ation 
of  the  choroid  and  vitreous. 

The  transition  of  simple  night-blindness  into  amblyopia 
or  amaurosis,  may  take  place  with  symptoms  of  retitutifi 
{retinitis  pigmentosa),  as  in  the  following  case  : — 

A  coachman,  about  thu-ty  years  old,  whose  brother  has 
been  affected  with  night-biiadness  fi-om  biith,  has  him- 
self been,  for  the  last  two  months,  incapable  of  seeing 
his  way  in  driving  when  night  came  on.  His  health  is 
good.  His  eyes  look  natural — pupils  obedient  to  the 
light.  The  sight  was  so  much  improved  under  the  use 
of  alterative  doses  of  mercury  continued  for  three  months, 
that  he  came  to  see  pretty  well  at  night.  A  spectrum, 
however,  made  its  appearance  before  the  right  eye — at 
first  in  the  form  of  a  spot  the  size  of  a  pea,  dark  bv  day, 
bright  and  starry  looking  by  night:  eventually,  it  ap- 
peared by  day  in"  the  form  of  a  fiickcriug  flame. 


*  Annales  de  la  Sooi6te  de  M6decine  de  Gand.  1S40. 
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Along  witli  this  pliotopsy  the  sight  became  more  im- 
paii-ed. 

Proynosis  and  treatment. — In  congenital  night-blindness 
nothing  is  to  be  expected  from  ti'eatment ;  but  in  cases, 
such  as  that  just  related,  in  which  the  sj^mptoms  of  actual 
retinitis  present  themselves,  it  may  be  advisable  to  take 
blood  by  cupping  or  leeches,  and  to  put  the  patient  on  a 
course  of  mercury  or  tui-pentine,  or  the  two  combined. 


Day-hliiulness. 

The  photophobia,  which  persons  accustomed  to  dark 
residences,  albinoes,  and  children  labouring  imder  scrofu- 
lous ophthalmia,  experience  when  exi^osed  to  sti'ong  day- 
light, does  not  merit  the  apj^ellation  of  day-blindness, 
understood  as  the  counterpart  of  night-blindness.  In 
this  sense  it  does  not  certainly  appear  that  there  is  any 
such  disease  as  day-blindness. 

In  amaurotic  amblyopia,  though  the  patient  does  not 
see  well  either  by  day  or  night,  it  happens  in  some  cases 
that  he  sees  proportionally  better  by  night. 


Fixed  Muscce. 

These  appearances  never  change  their  position,  either 
in  regard  to  each  other  or  to  the  optic  axis.  Their  motion 
is  thus  merely  apparent,  depending  on  the  motion  of  the 
eyeball.  But  it  often  requii-es  some  attention  and  power 
of  observation  on  the  part  of  the  patient  to  distinguish 
what  is  real  from  what  is  apparent  motion. 

Fixed  musccB  vary  in  number,  size,  and  form.  At  first 
semi-transparent,  they  aftei'wards  become  black,  or  at 
least  dark.  They  appear  in  reading,  like  blotches  on  the 
paper,  but  when  the  eyes  are  directed  to  a  distant  object, 
they  appear  so  large  that  thej^  cover  it  perhaps.  Fixed 
muscas  are  most  distinct  in  the  light,  in  daikness  they 
are  either  not  seen  or  seen  as  luminous  appearances.  If 
confined  to  one  eye  they  are  most  distinct  when  the  other 
eye  is  closed. 

Fixed  muscre  are  owing  to  insensible  spots  of  the 
retina.  The  centre  of  the  retina  is  sometiines  the  part 
affected,  and  the  apj^earance  seen  is  that  of  a  dark  spot 
in  the  middle  of  the  field  of  vision.  Thus  the  flame  of 
a  candle  is,  perhajjs,  invisible,  whilst  the  light  halo 
aromid  is  seen. 
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The  appearance  of  a  skin  witli  veins  in  it,  above 
ferred  to  (p.  132),  differs  from  the  vascular  spectrum  a« 
seen  in  Purkmje's  experiment,  inasmuch  as  it  is  oyvme 
to  insensibility  of  the  retina  from  the  pressure  and  1 
opacity  occasioned  by  the  congestion  and  exudation  in  i 
inflammation  of  its  vascular  layer.    It  therefore  belongs  • 
to  the  present  head  of  fixed  musca?.    Muscse  may  change 
m  form,  size,  and  darkness;   and  though  any  given 
musca  may  not  alter  its  position,  it  may  disappear 
whilst  others  may  present  themselves  in  another  part  of 
the  field. 

The  insensible  spots  of  the  retina  on  Avhich  the  appear- 
ance of  fixed  muscse  depends,  are  the  result  of  some  form 
of  posterior  internal  ophthalmia,  and  constitute  paitial 
amaurosis.  This  may  pass  into  total  amaui-osis,  the 
insensible  spots  gradually  .increasing  in  size  untU  objects 
are  no  longer  seen. 

Ophthalmoscopic  examination  will  disclose  the  pai-ti- 
cular  morbid  alteration  of  stnicture  at  the  bottom  of  the 
eye  on  which  the  subjective  symptom  depends. 

AMAxmosis.* 

Amam-osis  is  impaii^ment  or  loss  of  sight  from  disease 
of  the  retina,  optic  nerve,  or  part  of  the  brain  with  which 
the  optic  nerve  is  connected. 

The  symptoms  of  amaurosis  are  very  various  and  incon- 
stant. 

As  to  the  causes,  they  are  morbid  conditions  of  the 
optic  nervous  apparatus,  diSering  both  as  regards  natm'e 
and  seat. 

The  dicif^nosis  of  amatrrosis  fi'om  cataract,  mydriasis, 
short-sightedness,  far-sightedness,  asthenopia,  muscje 
volitantes,  &c.,  requii-es  to  be  formed  in  a  great  measure 
by  the  process  per  excJusionevi.  This  being  done,  it  re- 
mains to  determine,  as  far  as  can  be,  the  nature  and  seat 
of  the  affection  of  the  optic  nervous  a]iparatus  on  which 
the  defect  of  sight  in  the  particular  case  depends. 

For  this  i3ui-pose,  wo  have  recourse  to  oi^hthalmoscopic 
exploration. 

Amaurosis  must  not  be  considered  as  a  special  disease, 
but  merely  a  symptom  of  dillerent  affections  of  the  optic 

*  Gutta  screiia  of  the  Arabians,  in  contradistinction  to  gutta 
opaca,  the  name  thty  gave  to  cataract. 
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iioiTOUS  apparatus.  Eacli  particular  case  of  amaiu'osis 
must,  therefore,  be  specially  studied  in  reference  to  dia- 
u'uosis,  prognosis,  and  treatment. 

AilAtmOSIS  CONSIDEEED  EMPIEICALLY. 

Different  degrees  of  amaurosis. — Amam-osis  is  said  to  be 
incomplete  or  complete,  according  as  the  sensibility  for 
visual  impressions  is  impaii-ed  merely,  or  quite  lost :  and 
partial  or  total,  according  as  the  impaiiment  or  loss  of 
sensibility  affects  a  part  ordy,  or  the  whole  retina.  ^ 

In  incomplete  amaurosis,  the  patient's  field  of  vision  is 
(  ibscui-ed,  as  if  a  gau2;e  or  cloud  were  interposed  between 
him  and  the  objects  looked  at. 

In  partial  amaurosis,  the  obscmity  may  involve  the 
centre  or  the  circumference  of  the  field,  or  some  one  side 
oidy ;  or  it  may  be  limited  to  a  mere  spot,  or  to  several 
t^pots  dispersed  throughout  the  field.  Objects  are  thus 
seen  or  not,  according  to  the  part  of  the  field  of  view  in 
which  they  are  situated;  or  if  large  enough  to  occupy 
the  whole  field,  their  ciixiunferential  or  central  part  oiily 
is  seen,  or  one  half  only  {yisus  dimidiatus),  or  a  part  here 
and  there  {visus  interruptus).  When  the  insensibiUty  is 
limited  to  a  spot  or  spots  merely,  the  appearance  of  fixed 
iiiuscce  is  occasioned.    (See  above,  pp.  72,  73_,  533). 

Peculiarities  of  amaurotic  vision. — Vision  is  often  better 
one  day,  worse  another ;  sometimes  better  in  the  morn- 
ing, sometimes  in  the  evening;  sometimes  better  after 
meals,  sometimes  worse. 

The  amaurotic  person  generally  sees  an  object  indis- 
tinctly, until  such  time  as  he  has  steadily  fi:s:ed  his  eyes 
on  it  [visits  increscens).  Sometimes,  however,  by  moving 
the  object  before  him,  he  sees  it  better  than  when  at  rest. 

Objects  sometimes  appear  askew,  sometimes  smaller 
{amaurotic  micropy),  (p.  527). 

The  patient  usually  sees  better  in  strong  light,  but  in 
some  cases,  better  in  dull  light.  Sometimes  he  is  in- 
tolerant of  light,  even  when  the  amaurosis  is  complete. 

In  some  cases  the  patient  sees  distant  objects  better 
than  near;  in  other  cases  again,  near  objects  better  than 
(hstant;  and  sometimes  he  sees  objects  multiplied  with 
one  eye,  and  iridescent :  the  flame  of  a  candle,  for  in- 
stance, spreading  out  into  rays,  and  surrounded  by 
colom-ed  haloes ;  but  such  symptoms  are  owing  rather 
U)  defective  adjustment  than  to  defective  sensibility. 
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Suhjective  visual  sensations.— Vhoio^Hj,  chroopsy  and 
the  undue  retention  of  impressions,  giving  rise  to  ocular 
spectra  and  accidental  coloui-s,  are  fiequent  attendants  on 
amaurosis.  The  gauze  or  network  seen  in  the  light  mav 
still  be  visible  m  the  dark  ;  but  instead  of  being  gray  or 
black,  it  IS  of  a  silvery  or  gold  colour. 

Common  suhjective  se?isa<io«s.— Uneasy  feelings  or  actual 
pam  m  the  eye  or  head,  may  or  may  not  have  been,  or  be 
present.  Dryness  of  the  eyes  and  nostrils  is  sometimes 
lelt. 

Objective  symptoms.— The  defective  and  disturbed  vision 
may  be  the  only  symptom  present.  There  may  be  no 
objective  symptom,  even  the  staring  appearance  of  the 
eyes,  and  their  want  of  power  to  converge  on  an  object 
with  precision,  may  be  absent.  In  general,  however, 
there  are  objective  symptoms  enough  to  indicate  the 
nature  of  the  affection,  and  to  confii-m  the  patient's  state- 
ments.* 

The  pupil  is  more  or  less  dilated,  and  if  not  quite  im- 
movable, its  movements  are  limited  and  slow.  This, 
although  one  of  the  most  characteristic  appearances  pre- 
sented by  the  amaui'otic  eye,  is  not  constant.  In  cases  in 
which  one  eye  only  is  affected,  the  pupil  often  moves  quite 
naturally,  consentaneously  with  the  pupil  of  the  healthy 
eye ;  but  if  this  latter  eye  be  covered,  whilst  the  amau- 
rotic eye  is  examined  under  the  influence  of  different 
degrees  of  light,  then  the  pupil  of  the  amaui-otic  eye  is 
found  to  remain  dilated  and  fixed,  uninfluenced  by  the 
degree  of  light.  Sometimes  again,  in  complete  amaurosis 
of  both  eyes,  the  pupils  are  as  obedient  to  changes  in  the 
degree  of  light  as  in  health  (p.  44S). 

Besides  the  peculiarities  of  the  pupil  just  considered, 
there  may  be  deformity  of  it  from  greater  dilatation 
towards  some  one  or  other  side,  or  even  a  displacement 
of  the  pupil,  and  the  iiis  may  be  inclined  towards  the 
cornea,  or  its  puj)illai'y  margin  reverted  backwards  from 
the  cornea. 

Sometimes  the  pupil  is  much  contracted  (p.  449). 

There  is  often  an  appearance  as  if  of  opacity  behind  the 
pupil,  deep-seated,  analogous  to  the  appearance  in  glau- 
coma, but  pale,  and  not  so  well  marked.  It  is  to  be 
remarked,  however,  that  this  ajipearance  iu  an  equal 


*  The  general  aspect  of  the  amaurotic  patient  is  above  sketched 
(p.  2). 
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degi'ee,  may  sometimes  be  seen  in  elderly  persons,  ■whose 
vision  is  quite  good;  and  on  the  other  hand,  numerous 
cases  of  amaurosis,  and  this  of  the  most  comj^lete  kind, 

i  especially  in  young  persons,  present  no  such  appearance 
of  opacity,  but  a  clear  black  pupil. 

!  In  imcomplicated  amaurosis,  the  catoptrical  lentictdar 
images  are  distinct. 

I     Congestion  of  the  conjunctiva,  or,  on  the  contrary, 

:  great  paleness  of  it,  lacrymation  or  cli-yness  of  the  eyes, 
too  great  hardness,  or  too  great  softness  of  the  eyeball, 
increased  prominence,  strabismus  or  paralytic  luscitas, 

I  and  rolling  of  the  eyes,  may,  in  diiferent  cases,  be  accom- 
paniments of  amaui'osis. 

General  symptoms. — SjTnptoms  of  intracranial  disease 
often  attend  amaurosis,  such  as  pain  in  the  head,  constant, 
intermittent,  or  periodic,  and  varying  in  seat,  extent  and 
natm-e ;   vertigo,  tinnitus  aurium,  tendency  to  coma, 

■  sleeplessness,  &c. 

The  digestive  organs  are  sometimes  deranged,  some- 
times not. 

]     The  pulse  may  be  strong,  or  weak,  or  natui-al. 
I     Such  are  the  principal  sjrmptoms  'which  may  attend 
amaurosis.    Some,  it  will  be  observed,  are  altogether  the 
f  conti-ary  of  others,  so  that  not  one  alone  can  be  admitted 
.  as  pathognomonic,  scarcely  even  the  defective  vision  itseK. 

These  differences  in  the  phenomena  depend  partly  on 
1  differences  in  the  nature  of  the  morbid  condition  on  which 
I  the  loss  of  sensibility  depends,  partly  on  the  degree  of 
;  development  of  that  morbid  condition.     Por  the  same 

■  reason  the  invasion  and  progress  of  the  disease  differ  in 
1  different  cases. 

Invasion  and  pror/ress. — The  invasion  of  the  amaurosis 
c  may  be  sudden  or  gi-a.dual.  In  the  former  case,  vision 
I  may  be  at  once  wholly  lost,  or  nearly  so ;  in  the  latter 
;  case,  it  may  be  only  after  a  time  that  the  vision  is 
I  seriously  impau-ed.  In  some  cases,  the  impaii-ment  of 
'  vision  remains  at  a  certain  stage  without  advancing,  in 

other  cases  it  contiaues  to  increase,  the  obscurity  thicken- 
ji  ing  and  spreading,  until  the  whole  field  of  vision  is  ob- 
'  literated  to  the  sense,  the  perception  of  Light  lost,  and  the 

amaurosis  complete.    Sometimes  amaui'osis  commences 

as  night-blindness. 
Except  when  the  cause  is  of  a  purely  local  natui'e,  both 

eyes  generally  become  affected ;  one  eye  hrst  perhaps,  and 

by-and-by  the  other.    The  blindness  being  completo  and 


538  AMAtTROSIS  CONSrDEEED  EMPIRICALLY. 


total  in  one  eye,  some  degree  of  vision  may  be  still  re- 
tained in  tte  other. 

Constitut  ion  ,  and  previous  diseases  of  the  patient. — Amau- 
rotic patients  are  met  with  of  all  constitutions,  and  are 
found  to  have  been  the  subjects  of  very  different  diseases, 
and  yet  these  diseases  will  often  appear  to  have  had  some 
connection,  either  as  cause,  or  as  themselves  depending 
on  the  same  cause  with  the  amaurosis,  and  may  still 
require  to  be  taken  into  consideration  along  with  the  pre- 
sent state  of  general  health  of  the  patient,  in  determining 
the  kind  of  treatment  to  be  had  recourse  to. 

The  diseases  the  existence  of  which  is  often  found  ifj 
have  some  connection  with  the  amaui-osis,  either  as  cause, 
or  as  depending  themselves  on  the  same  cause,  are,  scro- 
fula, syi^hilis,  gout,  rheumatism,  dyspepsia,  albuminuria, 
diabetes,  oxaliu-ia,  hyiiochondiiasis,  hysteria,  apoplexy, 
epilepsy,  paralysis,  phi'enitis,  typhus  fever,  lead  poison- 
ing, anemia,  worms,  &c. 

In  some  cases  the  disease  is  found  to  occur  in  connec- 
tion with  disturbed  menstruation,  hysteria,  pregnancy, 
during  labour,  hsemorrhoids,  and  again  to  disappear 
entii-ely,  but  again  to  occm-,  and  then  perhaps  to  remam 
permanently. 

Causes.— The  paralysis  of  the  optic  nervous  apparatus, 
on  which  amaui-osis  depends,  may  be  the  result  of  morbid 
conditions  of  that  apparatus,  differing  both  as  regards 
natui-e  and  seat.  .  . 

As  regards  natui-e,  they  maybe  congestion  or  inliam- 
mation,  and  its  consequences;  nervous  exhaustion;  or 
pressui-e  by  neighbouring  parts.  As  regards  seat,  tius 
may  be  in  the  retina,  or  the  optic  nerve,  or  the  cerebral 
portion  of  the  optic  neiwous  apparatus.  Sometimes  it  is 
a  simple  extravasation  of  blood  in  front  of  the  retina  and 
in  the  vitreous  humour  which  may  be  the  cause  ot  a 

sudden  amaiu'osis.  .     •    •  •    <.  f  o« 

Diagnosis  in  general— Amsmiosis,  in  its  mcipient  stage 
especially,  ought  to  bo  carefully  distinguished,  tor  tms  is 
in  general  the  only  stage  at  which  treatment  is  likely  to 

be  of  much  avail.  .      a.  v  <Ho 

The  aflocitious  from  which  amaiu-osis  requires  to  be  ojb- 

tinguishcd  are  principally  :-cataract,  my4""f 'f ; 

prcsbyojiy,  asthenopy,  muscte  volitantes,  mght-bhndness. 

glaucoma.    See  those  dillerent  articles. 

Amaurosis  is,  however,  often  comphcatcd  with  some 

one  or  other  of  these  atlections. 
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The  distinction  of  incipient  amaurosis  from  incipient 
cataa-act,  is  of  especial  importance,  as  supposing  incipient 
amaurosis  mistaken  for  incipient  cataract,  it  might  be 
allowed  to  go  on  unchecked,  under  the  impression  that 
ripening  of  the  cataract  was  taking  place.  The  patient 
would  thus  be  deprived  of  all  chance  of  the  benefit  which 
might  be  derived  from  treatment  in  rescuing  him  from 
irretrievable  bbndness. 

Prognosis. — The  jirognosis  in  a  decided  case  of  amau- 
irosis  is  most  imfavoui'able.  The  disease,  when  it  comes 
on  suddenly,  even  when  complete  blindness  is  present,  is 
not  unfi-equently  relieved  or  cm-ed,  if  it  has  not  already 
existed  long.  The  disease  which  has  come  on  gradually, 
accompanied  by  pains  in  the  head,  is  more  hopeless  in 
igeneral,  as  in  this  case  the  cause  most  usually  is  material 
idisorganization  of  some  part  of  the  optic  nervous  appa- 
iratus ;  whereas,  sudden  cases  may  be  owing  to  some  con- 
gestion, extravasation,  or  exudation,  admitting  of  re- 
moval by  timely  treatment. 

The  prognosis  is  decidedly  bad  when  the  eyeball  is 
.either  preternaturally  hard  or  soft,  or  affected  with  cata- 
Iract ;  or  if  the  disease  is  hereditaiy ,  or  complicated  with 
epilepsy,  paralysis  of  some  pai't  indicating  affection  of  the 
ibrain,  &c. 

In  cases  in  which  one  eye  only  is  affected,  there  is 
freason  to  fear  for  the  other. 
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Seat  of  the  morhid  conditions  of  luhich  paralysis  of  the 
optic  nervous  apparatus  may  be  the  result. — The  retina,  the 
optic  nerve,  or  that  part  of  the  brain  with  which  the 
optic  nerve  is  connected,  may  be  together  or  separately' 
the  seat  of  the  morbid  condition  on  which  the  amaurosis 
depends.  If  the  retina  only  be  affected,  it  cannot  receive 
the  impression  which  should  be  transmitted  by  the  optic 
nerve  to  the  brain ; — if  the  optic  nerve  only  be  affected,  it 
icannot  transmit  tho  visual  impression  from  the  retina  to 
the  brain ; — if  that  part  of  the  braiu  with  which  the  optic 
■nerve  is  connected  be  alone  affected,  the  sensorial  power 
to  take  cognizance  of  the  visual  impressions  transmitted 
hy  the  optic  nerve  is  lost. 

RThus,  the  general  result  is  the  same,  whether  the  dif- 
ferent parts  of  the  optic  nervous  apparatus  be  affected 
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together  or  separately.  Notwithstanding  this,  it  is  o 
importance  practically  to  determine  as  accurately  as  pos- 
sible the  seat  of  the  morbid  condition,  on  which  the  los. 
of  vision  in  any  given  case  depends. 

Nature  of  the  morbid  conditions  of  which  paralysis  ofthi 
optic  nervous  apparatus  may  he  the  result. — In  the  fire: 
place,  it  is  to  be  observed,  that  paralysis  of  the  opti'V 
nervous  apparatus,  like  paral5'sis  of  other  parts  of  tht 
nei-vous  system,  may  occur  without  any  morbid  conditioaj 
the  natuie  of  which  is  appreciable,  either  by  pai-ticulaii 
symptoms  dm-rng  life,  by  ophthahnoscopical  exijioi-ation. 
or  by  anatomical  examination  after  death.  Generally) 
however,  there  are  symptoms  and  ophthahnoscopical  ap-.j 
pearances  sufficient  to  account  for  the  paralysis.  In 
regard  to  appearances  after  death,  if  is  to  be  observed 
that  many  of  the  morbid  conditions  in  which  the  optic 
nervous  apparatus  has  been  found,  in  cases  of  amaurosis, 
though  of  themselves  very  efficient  causes  of  paralysis, 
and  irremediable,  are  not  to  be  viewed  as  standing  ia  the. 
relation  of  original  cause  of  the  amaui'osis,  but  rather  as . 
the  effect,  or,  at  the  least,  as  the  coincident  effect  of  thc; 
morbid  condition  which  was  the  immediate  cause  of  the 
paralysis.  To  such  morbid  conditions  may  be  referred, 
hardening  or  softening  of  the  brain,  of  the  optic  nerve  oi 
retina,  atrophy,  thickening  or  other  enlargement  (which 
may  be  followed  by  atrophy). 

The  morbid  conditions,  acting  as  the  immediate  cause 
of  paralysis  of  the  optic  nervoiis  apparatus  in  amaiuxjsis. 
are  in  their  natm-e  essentially  the  same  as  those  which 
act  as  the  immediate  cause  of  paralysis  of  other  parts  ol 
the  nervous  system,  and  may  be  refeiTed  to  the  two^^ 
principal  heads  of  intrinsic  and  extrinsic. 

Intrinsic  mwhid  conditions  of  the  optic  ne^tous  apparatus 
acting  as  causes  of  its  paralysis  in  amaurosis. — These 
be  at  first  infiammation  or  simple  congestion  of  soma 
part  or  the  whole  optic  nciTOUs  apparatus,  aud  as  effects* 
of  this,  exudation  of  serum  or  lymph,  or  extravasation  oi 
blood.  Or  the  opposite  condition  of  a  defective  supply  m 
blood  to  the  parts  followed  by  marasmus. 

These  morbid  conditions,  it  is  to  be  observed,  may  nob 
be  confined  to  the  optic  nervous  apparatus,  but  extend  to 
the  brain  generally,  in  which  cjise  the  amaui-osis  will 
form  a  point  of  inferior  consideration. 

Morbid  conditions  ea:trinsic  of  the  optic  nervous  apiyarattu 
acting  as  causes  of  its  paralysis  in  amaurosis. — These  ope- 
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•ate  by  pressure  on  the  optic  nervous  apparatus.  To  tliem 
jelong  abscesses  of  the  brain,  hydrocephalic  collections 
one  of  the  most  remarkable  of  the  hjalroce23halic  amau- 
'oses  is  that  consequent  to  scarlatina),  tumours,  &c.,  of 
ihe  brain  or  its  membranes,  aneurismal  aifections  of  the 
©rebral  or  ophthalmic  arteries,  exostosis,  &c.,  of  the 
)oiies  of  the  cranium  or  orbit,  abscesses  in  the  orbit, 
umom'S  in  the  orbit,  or  in  the  neighbouring  cavities  and 
rinuses  of  the  skirll  or  face,  affections  within  the  eyeball, 
IS  inflammation  of  the  choroid,  hydi'ophthalmic  collec- 
ions,  and  the  hke. 

Eventually  the  pressure  may  produce  organic  change 
)f  the  optic  nervous  apparatus. 

It  will  be  observed  that  many  of  these  morbid  con- 
litions  are  of  such  grave  importance  in  themselves,  that 
he  naurosis  produced  by  them  forms  but  a  secondai'y 
onsideration  in  the  case. 

Both  intrinsic  and  extrinsic  morbid  conditions  of  pa- 
alysis  in  amaurosis  may  co-exist.  Examples  readily 
[Uggest  themselves.  To  take  one  from  the  eyeball, 
lesides  inflammatory  or  simple  congestion  of  the  retina, 
here  may  be  a  similar  state  of  the  choroid  producing 
iressure  on  the  retina. 

Amaurosis  from  intraocular  disease. 

Morlid  conditions  of  the  retima  omvhich  the  paralysis  in 
'maurosis  may  depend. — Intrinsic. — Vascular  congestion 
if  the  retina  or  choroid,  or  both,  simple  or  inflammatory, 
icute  or  chi-onic,  and,  as  the  consequence  of  it,  effusion 
'f  serum  or  Ijnuph ;  extravasation  of  blood,  degeneration 
'f  the  structui-e  of  the  retina  (see  Posterior  Internal  Oph- 
halmia,  and  Plates  VI.  and  VII.  representing  the  oph- 
halmoscopic  appearance  in  choroiditis  and  retinitis), 
hickening,  atrophy,  softening,  adhesion  between  the 
etina  and  choroid,  &c.*  Injuries,  whether  dii-ect  wounds, 

'  *  The  name  cat's-eye  has  been  applied  to  cases  of  amaurosis  in 
'hich  there  is  a  reflection  from  the  bottom  of  the  eye,  similar  to 
bat  in  the  cat ;  but  the  appearance  i.^  by  no  means  characteristic 
f  any  one  disease  of  the  eye. 

Beer,  who  introduced  the  term,  and  who  describes  cat's-eye  as 
he  type  of  his  second  class  of  forms  of  amaurosis,  viz.  that 
haracterized  not  only  by  subjective,  but  also  by  objective' symp- 
oms,  mentions  having  met  with  it  most  frequently  in  old  persons 
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or  the  lesion,  produced  by  concussion,  such  as  laceratioM 
(p.  59),  or  by  a  sudden  glare  of  intense  light,  or  by  oyer-^ 
exertion  of  vision. 

Extrinsic,  hut  still  seated  within  the  eyeball. — Pressure on:« 
and  disorganization  of,  the  retina,  occasioned  by  inflam-" 
mation  or  congestion  of  the  choroid  and  its  consequences 
Subsclerotic  dropsy,  detachment  of  the  retina  from  thf 
choroid,  vitreous  dt-opsy,  hfemophthalnius,  &c. 

The  ophthalmoscopical  appearances  in  intraoculai 
disease  have  been  described  in  their  projper  places  (pp, 
52,  et  seq.,  124,  et  seq.). 

Amaurosis  from  extraocular  disease.  ' 

The  morbid  conditions  seated  outside  the  eyeball,  are." 
for  the  most  part,  the  same  as  the  extrinsic  morbid  con- : 
ditions  to  -which  the  orbital  portion  of  the  optic  nerve  i; 
subjected. 

Morbid  conditions  of  the  optic  no-ve  on  which  the  paralysii  ■ 
in  amaurosis  may  depend.- — Intrinsic. — Direct  injury  of  the. 
optic  nerve. — Congestion,  simple  or  inflammatory,  and  as 
effects,  general  or  partial  induration  or  atrophy, — thick- 
ening of  the  sheath  and  exudation  between  it  and  the 
nerve.  Tumoui-s  attached  to  or  contained  -within  the 
sheath  or  invol-ving  the  substance  of  the  optic  nerve, 
including  medullary  or  melanotic  disease.  Anemismal 
enlargement  of  the  central  artery  of  the  retina  while 
within  the  optic  neiTC.  Extravasation  of  blood  in  the* 
same  place.    Embolism  of  the  central  artery. 

Uxtrinsic— These  necessarily  come  under  two  separate 
heads,  viz.,  those  to  which  the  orbital,  and  those  to  which 
the  intracranial  portion  of  the  optic  neiTe  is  subjected. 

The  latter  wiU  como  under  the  more  general  head  of 
extrinsic  morbid  conditions  affecting  the  intracranial 
portion  of  the  optic  nervous  apparatus  ;  the  former  there- 
fore alone  faU  to  be  enumerated  here. 

inclined  to  marasmus,  but  sometimes  in  young  persons,  especially 
cachectic  iidults  and  atrophic  children;  he  had  also  seen  it  after 
injui'ies  of  the  eye. 

The  reflection  from  the  bottom  of  the  eye,  occurring  after  in-^ 
juries,  has  been  above  explained  (p.  322,  et  seq.),  and  appe.iK 
bo  quite  diftcient  from  the  condition,  whatever  it  may  be,  whi 
gives  rise  to  the  appearance  in  old  persons. 
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Inflammation  and  abscess  in  the  orbit ;  exostosis  of  the 
orbital  bones ;  tumoiu's  in  the  orbit  or  neighbouring 
cavities;  (among  which  may  be  placed  abscess  in  the 
antrum  fi-om  carious  teeth ;)  fractirres  of  the  anterior  part 
of  the  base  of  the  skull  or  of  the  orbit. 

Amaurosis  from  intraspinal  or  intr-acranial  disease. — 
Spinal  or  cerebral  amaurosis. 

Morbid  conditions  of  the  intracranial  portion  of  the  optic 
nervous  apparatus  on  luhich  the  paralysis  in  amaurosis  may 
depend. — Intrinsic. — Injuries — concussion,  laceration ;  con- 
gestion—simple or  inflammatory,  and  its  effects,  harden- 
ing or  softening,  hj^ertrophy  or  atrophy,  abscess,  &c. ; 
apoplexy ;  scrofulous  tubercles ;  tiunoui's  of  different 
kinds;  hydatids. 

These  morbid  conditions  may  implicate  other  parts  of 
the  spinal  marroTV  or  brain  at  the  same  time. 

Extrinsic. — Fracture  of  the  cranium  with  depression  or 
extravasation  of  blood  in  the  situation  of  the  intracranial 
portion  of  the  optic  nervous  apparatus ;  exostosis  of  the 
bones  of  the  cranium  in  the  same  situation ;  tumom-s  of 


Fig.  135. 

tte  dura  mater ;  inflammation  of  the  membranes  of  the 
brain,  and  its  consequences,  adhesions,  thickenings,  de- 
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joositions  of  serum,  lymph,  pus,  &c. ;  hydrocephaluB, 
superficial  or  ventricular ;  tumouis  of  the  brain,  impli- 
cating the  optic  nervous  appaiatus  by  pressure,  such  as 
enlarged  pituitary,  or  pineal  gland;  anetuism  of  one  of  i 
the  encephalic  arteries. 

Of  these  different  morbid  conditions,  it  is  to  be  oh-  - 
served,  that  many  of  them  are  Avell  marked  and  recog-  - 
nized  forms  of  disease  in  the  rational  pathological  sense,  .i 
the  amam-osis  being  at  once  recognizable  as  a  symptom 
merely.  Others,  again,  are  not  so  recognizable  during  . 
life,  and  the  blindness  being  the  prominent  symptom, 
the  case  is  said  to  be  one  of  amaui-osis  in  the  empirical  .- 
sense. 

The  ophthalmoscopical  appearance  in  amaurosis  from  :) 
extraocular  or  intracranial  disease  is  inflammatory  swell-  -; 
ing,  ending  in  white  ati'ophy  of  the  optic  papilla  (pp.  53,  '• 
128),  and  shi-unk  state  of  the  retinal  vessels.    (Fig.  135.) 

Causes  of  the  different  morhid  conditions  of  the  optic 
nervous  apparatus  in  amaurosis. — These  may  be  said  to  r 
comprehend  the  remote  causes  of  disease  in  general,  in  : 
addition  to  such  as  act  on  the  eyes  in  paiticular. 

Amaurosis  in  its  connection  with  certain  general  complaints. 

Amaurosis  in  cases  of  lead  poisoning. — This  in  general 
presents  the  characters  of  cerebral  amaurosis,  and  its  .-^ 
prognosis  is  of  a  very  unfavoui-able  character.  ' 

Amaurosis  in  cases  of  over  use  of  tobacco. — The  over  use 
of  tobacco  has  been  much  insisted  on  by  Dr.  Mackenzie 
as  a  cause  of  amaui-osis.  It  has  been  shown  by  Mr. 
Jonathan  Hutchinson  that  a  special  fonn  of  cerebral 
amam-osis,  with  white  atrophy  of  the  optic  papillas,  is  ^ 
more  common  in  men  than  women,  and  that  a  large  • 
proportion  of  those  who  sufler  from  it  have  been  smokers. 

Persons  affected  at  an  earlier  age  than  usual  with  a 
glaucomatous  amam-osis,  or  that  state  of  the  eyes  m  » 
which  inflammation,  fi'om  any  occasional  cause,  is  apt  to  ■■ 
assume  the  gouty  character  and  rapidly  destroy  sight,  i  i] 
have  found  to  have  boon  long  addicted  to  an  excessive  use  < 
of  tobacco,  and  sometimes  simit-di-iuking. 

Amaurosis  in  cases  of  albuminuria.— In  280  cases  Ot 
albuminuiia,  M.  Lacorche  met  with  dimness  of  sight  ui 
sixty-two.  The  amblyopia  is  attended  by  dilatation  ot 
the  pupil,  puffincss  of  the  eyelids,  pronuneuce  of  the  - 
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globes  from  serous  effusion  in  the  orbit,  with  other 
cedematous  or  dropsical  manifestations  elsewhere. 

The  ophthalmoscopical  appearances  in  amaurosis  from 
albimiinm-ia  are  above  described  at  pp.  55,  56,  and  128, 
and  represented  by  the  figure  here  reproduced. 


Fig.  136. 


Amaurosis  in  cases  of  dialetes. — In  diabetes,  amblyopia 
sometimes  occurs ;  often  along  with  cataract.    See  above 
pp.  338,  339. 

Amaurosis  in  cases  of  oxaluria. — Dr.  Mackenzie  has 
recently  recorded  a  case  of  amaurosis  coincident  with 
loxaluria,  in  which  great  benefit  was  derived  from  ten 
minims,  thrice  daily,  of  a  mixture  of  equal  parts  of  nitric 
and  mm-iatic  acids. 
_  Dr.  Mackenzie  conjectures  that  the  affection  of  the 
si^ht  was  the  result  of  poisoning  of  the  blood  with  oxalic 
acid;  as  in  albuminuria  it  appears  to  be  the  result  of 
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poisoning  of  the  blood  -with  iirea,  and,  it  may  be  added,  i 
as  in  diabetes,  perhaps,  fi-om  poisoning  with  sugar. 

Amaurosis  in  cases  of  disease  of  the  heart. — The  imme-  ■ 
diate  cause  of  the  loss  of  sight  ia  such  cases  is  often  a 
apoplexy  of  the  retiaa.    See  above,  p.  310.  | 

In  disease  of  the  valves  of  the  heart,  fibrinous  floccides 
are  deposited  in  the  blood,  and  earned  along  by  the: 
circulation.    If  such  a  floccule  should  be  arrested  ia  the  is 
central   artery  of  the  retina,  an  impediment  to  theu 
circulation  of  the  blood  in  that  membrane  would  be;^ 
occasioned. 

From  the  microscopical  obsei-vations  which  I  have* 
made  on  embolism,*  it  appears  that  the  first  effect  of  an 
embolon  of  fibrin  in  a  small  artery  is  congestion,  by 
regurgitation,  of  the  capillaries  and  venous  radicles  of  the 
part  to  which  the  artery  leads ;  the  vessels  and  surround- 
ing structures  being  healthy. 

The  phenomena  of  embolism  as  commonly  described— 
viz.,  collapse  and  emptying  of  the  vessels— indicate  an 
akeady  morbid  condition  of  the  vessels  and  suiTOunding 
structures,  as  weU  as  a  morbid  condition  of  the  blood. 

Amaurosis  from  the  sudden  siqjpression  of  habitual  dis- 
charges.—The  sudden  suppression  of  habitual  discharges 
operates  generally  by  determining  internal  congestion  or 
hfemophthalmus.  '  •     ■.  ■  a 

Amaurosis  from  sj/p/a'Zis.— Syphilitic  amaurosis  chiefly 
belongs  to  the  head  of  syphiHtic  posterior  internal  oph- 
thabnia.  Cerebral  amaui'osis  occasionally  has  its  origin 
in  some  intracranial  syphilitic  affection. 

Congenital  aviaurosis. —It  sometimes  happens  that  an 
infant,  though  old  enough  to  notice,  does  not  follow  a 
lighted  candle  or  other  bright  object  with  its  eyes.  This 
is  suflicient  to  raise  a  suspicion  of  amaui-osis. 

This  suspicion  will  probablv  prove  too  well  founded  il 
the  eyeballs  are  at  the  same  time  smaUer  or  larger  than 
natui-al,  or  if  they  have  a  roUing  motion  m  the  sockets. 

If,  however,  the  eyes  are  otherwise  healthy-lookir^, 
and  especially  if  the  pupUs  contract  natui-ally  under  the 
influence  of  the  light,  the  child  may,  m  the  course  ot 

♦  See  my  Essay  "  On  tbe  State  of  the  Blood  and  Bloodvessels  in 
Inflammation,"  in  Guy's  Hospitivl  Reports  for  October,  1860 ;  ana 
my  Paper  "On  the  Discovery  of  the  Rhythmical  Oontractihty  oi 
the  Veins  of  the  Bat's  Wing,"  in  the  Philosophical  TransacUons 
for  1852. 
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I  some  months,  come  to  give  more  and  more  evident  signs 
;  of  gaining  strength  of  vision,  which  by  the  end  of  the 
,  first  year  may  apj)ear  perfect. 

When  the  eyes  are  smaller  than  natui-al,  there  is  not 
[much  hoj^e  of  sight  being  acquired. 

Dropsical  enlargement  of  the  eyes  sometimes  exists  at 
birth.  _  The  cornea  in  such  cases,  besides  being  unusually 
lajge,  is  opaque  or  cloudy.  There  appears  to  be  at  the 
same  time  defective  sensibility  of  the  retina.  In  a  few 
instances  the  cornea  has,  with  the  growth  of  .the  child, 
become  clear,  and  some  degree  of  vision  been  acquired 
(pp.  297,  et  seq.). 

Congenital  amaurosis  may  be  owing  to  imperfect  de- 
velopment, or  to  disease  abeady  affecting  the  eyes  before 
birth,  or  to  injury  of  the  head  of  the  child  in  instru- 
mental delivery. 

Under  the  ophthalmoscope  I  have  sometimes  seen 
white  atrophy  of  the  optic  papilla. 

Congenital  amaurosis  may  be  complicated  with  cata- 
ract. 

Loss  of  sight  in  infants  from  congenital  syphilitic 
posterior  internal  ophthalmia,  has  been  above  noticed, 
p.  241. 


AMAUROSIS  CONSIDERED  THERAPEUTICALLY. 

The  nature  of  the  morbid  condition  on  which  the 
[amaurosis  depends,  and  the  causes  which  may  have 
lexcited  that  morbid  condition,  are  points  which  must  be 
lascertained  before  any  rational  mode  of  treatment  can  be 
idetermined  on.  In  numerous  cases,  however,  it  must  be 
confessed  that  these  points  cannot  be  satisfactorily  deter- 
imined ;  the  treatment  adopted  must  therefore  be  partly 
tempirical  and  partly  founded  on  general  indications. 
The  different  morbid  conditions  on  which  amaui'osis 
_ay  originally  and  essentially  depend  are,  it  has  been 
h  ad^  seen,  referable  to  the  thi-ee  following  principal 

m  til  ^'°^?*^s^ioii  or  inflammation,  implicating  some  part 
of  the  optic  nei-vous  apparatus,  and  its  effects. 

2.  Exhaustion  of  the  optic  nervous  apparatus. 

3.  Pressure  on  some  part  of  the  optic  nervous  apTJa- 
'atus.  " 

These  conditions,  however,  it  is  to  be  observed,  may  be 
more  or  less  mLxod  up  with  each  other,  or  one  may 
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supervene  on  the  other;  hence,  according  as  one  or  othe]-;! 
appears  to  be  in  operation  at  the  time,  so  must  be  thfal 
treatment. 

Amaurosis  from  congestion  or  inflammation  implicating  scmei 
part  of  the  optic  nervous  ajjparatus. 

The  causes  to  which  congestive  amaurosis  is  owing  are- 
very  various.  Exposure  of  the  eyes  to  sti'ong  heat  and 
light  in  those  who  work  before  large  fires,  &c.,  or  to  the 
glare  of  light  upon  the  sea.  Over-exertion  of  the  sight,  i 
Forced  exertions  of  the  body  while  stooping  the  head,  i 
especially  in  plethoric  or  di-unken  persons.  Pregnancy,  jt 
Sudden  suppression  of  discharges— the  menstmal,  per-  f 
spiratory,  hsemorrhoidal,  pui-ulent,  &c.  Gastro-hepatic  a 
or  gastro-intestinal  irritation,  as  in  dyspepsia,  costive- 
ness,  worms.  Ii'ritation  of  the  nerve  of  the  fifth  pair..: 
Passions  of  the  mind.  Fevers.  Spirit  dimking.  Ex-\ 
cessive  use  of  tobacco,  &c. 

Prognosis  and  treatment. — The  cases  of  amaurosis  under 
consideration,  if  early  seen,  are  in  general  those  in  which  - 
treatment  may  be  undertaken  with  most  hope  of  advan-: 
tage,  provided— and  this  is  the  first  point  to  which 
attention  must  be  directed— the  causes  just  enumerated, 
can  be  avoided,  removed,  or  mitigated.  _ 

The  plan  of  treatment  is,  fii'st,  the  general  antiphlogistic r 
plan  above  described  (pp.  138,  et  seq.),  consisting  pnna- 
pally  of  bleeding  and  mercurialisation,  and  afterwards 
the  tonic  and  alterative,  together  with  counter-uTitation 

^^'if  the  disease  has  already  fallen  into  a  chronic  state,  the  ^ 
tonic  and  alterative  plan  of  ti-eatment,  with  counter-im- " 
tation,  may  be  the  only  one  admissible. 

The  amaui-oses  which  anse  from  super-excitation  occa-  » 
sioned  by  sudden  strong  impressions  on  the  retina,  sucnft 
as  an  intense  glare  of  light  fiiUing  on  the  eye  concu^on 
of  the  eyeball,  or  a  stroke  of  lightnmg,  and  also  those  ■ 
arising  from  overplving  vision,  appear  to  depend  paroj 
on  nervous  exhaustion,  and  partly  on  congestion.  ^  or 
example,  the  spot  of  the  retina  acted  on  bv  a  sucwen 
glare  of  light,  or  by  smart  concussion  from  a  Wow  « 
once  rendM-cd  insensible,  and  the  result  is  a  fixed  musca, 
which  may  ultimately  go  away  or  remain  ;  or  the  wfioie 
retina  may  become  insensible,  though  this  more  generally 
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takes  place  slowly,  as  a  consequence  of  supervening  con- 
o-estion  or  inflammation. 

°  In  such  a  case  the  treatment  should  be  the  same  as  for 
congestive  amaui'osis. 

Amaurosis  from  exhaustion  of  the  optic  nervous  apparatus. 

Exhaustion  of  the  optic  nervous  apparatus  is  often  a 
mere  accompaniment  of  geneiul  nervous  exhaustion, 
arisiag  fi-om  great  loss  of  blood,  or  excessive  discharge  of 
secretions,  as  in  protracted  suckling,  venereal  excesses,  or 
arising  from  grief  and  other  depressing  passions — fi-om 
low  neiwous  fevers,  fi-ight,  &c. 

Prognosis  and  treatment. — In  the  cases  depending  on 
exhaustion  of  the  nervous  system,  the  prognosis  is  much 
less  favoiu-able  than  in  those  depending  on  congestion. 

The  plan  of  treatment  fitted  for  them  is  the  tonic  or 
tonic  and  alterative  (p.  147),  in  prolonged  com-ses._ 

It  is  in  this  form  of  amaui'osis  that  strychnia  and 
veratria,  endermically  applied,  have  been  much  recom- 
mended; but  their  efficacy  has  not  been  satisfactorily 
estabhshed.  The  same  must  be  said  of  electricity  and 
galvanism,  and  stimulating  vapours  to  the  eyes. 

Amaurosis  resulting  from  pressure  on  some  part  of  the  optic 
nervous  apparatus. 

In  many  such  cases  the  amaurosis  is  but  a  secondary 
consideration,  more  pressing  symptoms  of  the  organic 
disease  being  present ;  in  other  cases  the  amaurosis  may 
be  the  only  or  principal  appreciable  symptom. 

Prognosis  and  treatment. — Except  when  the  cause  of 
pressui-e  is  seated  in  the  orbit  or  in  the  eye,  and  is  re- 
movable by  operation,  any  treatment  adopted  must  be 
regulated  according  as  the  general  symptoms  agree  with 
one  or  other  of  the  preceding  forms,  consisting,  in  the 
one  case,  of  blood-letting  and  mercuriabsation ;  in  the 
other,  of  tonics,  alteratives,  and  counter-irritation.  When, 
as  is  often  the  case,  it  cannot  be  determined  what  is  the 
nature  of  the  cause  of  pressure,  or  even  that  the  case  is 
one  of  pressure,  the  treatment  must  still  be  regulated  by 
the  same  principles. 
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Section  ni.— Glaxtcoiia. 

Grlaucoma  is  a  name  applied  to  a  pecuKar  greenisli 
opaque  appearance,  deep  behind  the  pupil,  changing  its 
seat  according  to  the  direction  in  which  the  light  is  ad- 
mitted, being  always  most  concentrated  on  the  side  oppo- 
site the  light.  This  appearance  occurs  in  yeiy  ditferent 
degTces,  from  a  greenish-grey  reflection  barely  discernible, 
to  a  grass-green  opacity. 

Hippocrates  and  the  ancient  Greeks  comprehended 
under  the  name  of  glaucoma  eveiy  kind  of  opacity  which 
appears  behind  the  pupil.  The  later  Greeks — as  Eufos, 
Galen,  Paul  of  Egina,  and  others — however,  restricted  the 
term  to  incurable  oj^acities  behind  the  pupQ,  while  to 
the  cui-able  they  gave  the  name  of  liypochynia ; — the 
foi-mer  they  supposed  to  be  a  disease  of  the  lens,  the  latter 
to  be  a  concretion  in  front  of  the  lens. 

Brisseau*  appears  to  have  been  the  fii'st  who  gave  out 
the  opinion,  that  while  cataract,  as  first  shown  by  Eolfibk, 
Borel,  and  others,  is  an  opacity  of  the  ciystallrne  body, 
glaucoma  is  an  opacity  of  the  viti'eous. 

By  some  the  appearance  of  glaucoma  has  been  supposed 
to  be  owing  to  reflexion  fi-om  the  bottom  of  the  eye,  in 
consequence  of  the  morbid  state  of  the  retina  and  choroid, 
with  loss  of  pigment,  which  often  exists  in  glaucoma. 

It  was,  however,  satisfactorily  demonstrated  by  Dr. 
Mackenzie,  in  1828,  that  the  cause  of  the  glaucomatous 
appearance  resides  in  the  lens. 

The  change  in  the  state  of  the  lens,  on  which  the  glau- 
comatous appearance  depends,  consists  in  its  having 
become,  especially  in  its  central  part  or  nucleus,  of  a  more 
or  less  deep  amber  colom-  when  viewed  by  ti-ansmitted 
light,— green  when  viewed  by  reflected^  light.  The  lens 
usually  retains  its  transparency  imimpaii-ed,  except  in  so 
far  as  the  depth  of  colour  interferes  with  it,  but  it  may 
become  at  the  same  time  more  or  less  opaque. 

The  proofs  adduced  by  Dr.  Mackeuzio  that  the  cause  of 
the  glaucomatous  aiipeiu-auce  resides  in  the  lens,  are  the 
following : — 


*  Traite  de  la  Cataractc  et  du  Glaucoine.    Paris,  1709. 
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1.  On  removing  the  lens  by  operation  from  a  glauco- 
matous eye,  the  pupil  no  longer  presented  the  sea- 
o-reenish  colour,  but  appeared  black,  as  natural. 

2.  On  dissection  of  glaucomatoiis  eyes,  he  found  the 
lens,  especially  its  central  part  or  nucleus,  of  a  yellow, 
amber,  yellowish-red,  or  reddish-brown  coloiu',  when 
viewed  by  transmitted  light;  greenish  when  viewed  by 
reflected  light. 

In  demonstration  of  the  different  degrees  of  opacity  of 
the  lens  which  may  exist  in  the  different  stages  of  glau- 
coma. Dr.  Mackenzie  was  the  fii'st  to  apply  the  catoptrical 
test  (p.  33). 

Along  with  a  glaucomatous  appearance  behind  the 
pupil,  vision  may  still  be  good,  or  it  may  be  defective  or 
totally  lost.  In  the  latter  case,  the  defective  vision  may 
be  owing  in  part  to  the  deeply-coloured  nucleus  of  the 
lens  intercepting  the  rays  of  light  in  the  manner  of  cata- 
ract, or  to  actual  cataractoiis  opacity  co-existing,  but  in 
most  cases  it  is  owing  to  complication  with  insensibility 
of  the  retina. 

From  this  it  may  be  inferred,  that  the  glaucomatous  ap- 
pearance of  the  lens  occm's  in  diseased  states  of  the  eye, 
essentially  different  fi'om  one  another.  Hence,  if  we 
take  glaucoma  as  a  genus,  the  principal  species  are  as 
follow : — • 

1.  Simple  glaucoma. 

2.  Glaucoma  wiih  cataract. 

3.  Chronic  glaucoma  luith  amaurosis. 

4.  Acute  glaucoma  with  amaurosis. 

0.  Chronic  glaucoma  with  amaurosis  and  cataract. 

1st. — Simple  glaucoma. 

Here  we  have  the  glaucomatous  appearance  behind  the 
pupil,  but  the  eye,  in  other  respects,  appears  quite  healthy 
— the  cornea  clear,  the  pupil  lively,  the  consistence  of  the 
eyeball  normal,  and  vision — with  the  exception  that  it 
may  be  presbyopic  or  myopic — good. 

Simple  glaucoma  is  of  fi-equent  occurrence  in  old 
people.  It  continues  for  life,  but  does  not  necessarily 
become  complicated  either  with  cataract  or  amaurosis. 
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2nd. — Simple  glaucoma  with  cataract.* 

In  this  species  of  glaucoma,  the  green  reflexion  from 
the  glaucomatous  nucleus  of  the  lens,  is  seen  somewhat 
obscured  by  the  cataractous  whiteness  of  the  sm-faoe. 
The  retina  is  sound,  but,  as  is  usual  at  the  advanced 
period  of  life  when  this  species  of  cataract  occurs,  the 
viti-eous  body  may  be  more  or  less  dissolved. 

This  form  of  glaucoma  does  not  essentially  differ  from 
the  kind  of  hard  cataract  above  noticed  (p.  340). 

Treatment. — As  was  fii-st  pointed  out  by  Dr.  Mackenzie 
in  1828,  the  operation  for  cataract  may  be  perfonned 
with  success  in  cases  of  simple  glaucoma  with  cataract. 
But  this  is  the  only  species  of  glaucoma  in  which  an 
operation  for  the  removal  of  the  lens  is  admissible. 

3rd. — Chronic  glaucoma  with  amaurosis. 

This,  which  is  the  species  of  glaucoma  generally  taken 
as  the  type  of  the  disease,  is  identical  with  chronic 
arthritic  posterior  internal  ophthalmia  (pp.  241,  et  seq.). 

The  eyeball  is  hard  to  the  touch  fi-om  dissolution  of  the 
hyaloid,  and  superabundance  of  vitreous  humoui-.  The 
sclerotica  is  attenuated  and  dark-looking;  the  white  of 
the  eye  pervaded  by  varicose  vessels;  the  cornea  often 
slightly  nebulous  and  rough ;  the  iris  pale  and  inchned 
towards  the  cornea;  the  pupil,  at  fii'st  limited  and 
sluggish  in  its  motions,  becomes  dilated — generally  ovally 
dilated — and  fixed;  the  peculiar  glaucomatous  appear- 
ance behind  the  pupil  well  marked. 

Vision  is  impaii-ed  or  lost. 

In  addition  to  the  defective  vision,  there  are  miiscsB 
and  fiery  and  coloui-ed  spectra  before  the  eyes,  and  not 
unfi'equently  more  or  less  severe  pain  in  the  forehead, 
supra-orbital  regions,  temples  or  face,  of  a  rheumatic  or 
gouty  character. 

Both  eyes  ai-e  usually  afi'ected,  but  one  may  be  less  so 
than  the  other. 

The  characters  above  given  (p.  345),  as  distinguishing 
glaiicoma  from  cataract,  aro  thoso  of  this  form  of 
glaucoma. 

*  Simple  glaucomatous  cataract — green  cataract  in  the  limited 
acceptation. 
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4th. — Acute  glaucoma  with  amaurosis. 

]  This  is  identical  with  acute  arthritic  posterior  internal 
:  ophthahnia  above  described  (pp.  241,  et  seq.). 

5th. — Chronic  glaucoma  with  amaurosis  and  cataract. 

This  is  an  advanced  stage  of  glaucoma.  The  eye  is 
inow  quite  insensible  to  light,  but  photopsia  and  pains 
,  around  the  orbit  may  continue. 

The  pupillary  margin  of  the  iris  is  perhaps  reti'overted, 
iand  the  lens,  now  become  cataractous,  pi'otrudes  through 
the  dilated  pupil  into  the  anterior  chamber,  and  even 
I  comes  to  press  on  the  cornea.  The  cornea  may,  in  con- 
I  sequence,  be  destroyed  by  ulceration,  and  the  lens 
■  evacuated  with  hcemorrhage. 

iQiii.— Nature  of  glaucoma  ivith  amaurosis,  and  its  treatment 
by  iridectomy. 

The  mode  of  perfoi-ming  ii-idectomy  as  a  means  of 
itreatment  in  glaucoma,  &c.,  has  been  above  described, 
pp.  151,  et  seq.  Here  we  have  to  inquii'e  into  the  merits 
of  the  operation. 

Though  giving  the  name  to  the  disease,  the  sea-green 
opaque  appearance  behind  the  pupil  in  glaucoma,  it  is  to 
ibe  remembered,  is  merely  an  incidental  accompaniment 
lof  it.  A  very  much  more  serious  state  of  matters  cha- 
iracterises  its  real  pathology.  Indeed,  the  appearance  of 
a  greyish  or  greenish  opacity  behind  the  pupil  is,  as 
above  mentioned,  not  at  aU  an  uncommon  appearance  in 
ithe  yes  of  old  persons  whose  sight,  considering  their 
lage,  is  not  particularly  impaii-ed. 

Great  venous  congestion  may  be  said  to  be  the  cha- 
racteristic morbid  condition  of  the  eye  in  glaucoma ; 
land  the  parts,  the  congestion  of  which  is  more  imme- 
idiately  fatal  to  the  sight,  are  the  choroid  and  retina. 

If  we  examine  the  interior  of  a  glaucomatous  eye  by 
means  of  the  ophthalmoscope,  we  not  unfrequently  find 
that  the  humours  are  sufficiently  clear  to  allow  of  the 
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state  of  the  papilla  optica,  retina,  and  choroid  being) 
ascertaiaed. 


Fio.  137. 

In  this  figure  (137),  from  Liebreich's  Atlas,  the  limit 
between  the  retina  and  papilla  is  seen  strongly  mai'ked, 
and  the  sclerotica  where  it  joins  the  sheath  of  the  optic 


Fio.  138. 

nervo  shining  throiigh  as  a  prominent  yellowish-white 
ring  or  border,  so  thaf  there  appears  an  excavation  of  the 
optic  nerve  at  its  entrance  (Fig.  138).  In  the  middle  it  is 
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clearer,  and  the  lamina  cribrosa  yery  distinct,  tlie  more  so 
the  deeper  the  excavation. 

In  consequence  of  the  excavation  of  the  papUla  optica,' 
the  coui'se  of  the  retinal  vessels  on  entering  the  eye 
appears  peculiar.  Having  penetrated  the  lamina  cribrosa, 
they  run  on  the  bottom  of  the  excavation,  by  the  over- 
hanging margin  of  which  theii-  fui'ther  course  is  concealed ; 
and  when  they  reappear  on  the  retina,  they  do  not  look 
like  contruuations  of  the  same  vessels. 

The  arteries  of  the  retina  being  constricted,  appear 
slender  and  pale,  whilst  the  veins  are  dark  and  enormously 
distended. 

As  to  the  alterations  observed  in  the  condition  of  the 
choroid  :  The  quantity  of  the  pigment  in  the  cells  of  the 
pigment  membrane  is  diminished,  whilst  there  may  be  an 
iacrease  in  the  quantity  of  the  pigment  in  the  cells  of  the 
stroma  of  the  choroid.  In  this  case,  the  vessels  of  the 
choroid — the  larger  vessels  of  the  choroid — are  seen  in 
ophthalmoscopical  examinations  more  distinctly,  and  with 
dark  spaces  between  them. 

The  turgid  tortuous  ramifications  of  the  veins  on  the 
white  of  the  eye,  extending  from  the  place  of  insertion 
of  the  vecti  muscles,  manifest  a  state  of  external  venous 
congestion  likewise.  Indeed,  the  glaucomatous  condition 
of  the  eye  very  generally  coexists  with  abdominal  con- 
gestion and  hsemorrhoidal  cUsease — so  much  so,  that  the 
turgid  and  tortuous  veins  so  common  in  the  white  of  the 
eye  in  such  cases  have  been  named  "  abdominal  vessels." 

In  the  glaucomatous  eye,  even  at  a  very  early  stage  of 
the  disease,  the  iris  is  inclined  towards  the  cornea,  and 
the  aqueous  chambers  are  diminished  in  depth.  This  is 
owing  to  the  increased  accumulation  of  blood  in  the  veins 
of  the  choroid  and  retina,  and  to  an  increase  of  the  fluid 
in  the  colls  of  the  vitreous  body — itself  the  result  of  the 
congestion — whereby  the  posterior  segment  of  the  eyeball 
is  distended  and  the  lens  pressed  forward  against  the 
iris. 

It  is  partly  owing  to  this  posterior  intraocular  disten- 
sion that  the  papilla  optica  becomes  excavated,  and  that 
the  retina  sufl'ers. 

It  is  in  consequence  of  this  posterior  intraocular  dis- 
tension also  that  the  ej'cball  is  felt  so  hard  to  the  touch. 

Owing  also  to  the  intraocular  tUstension,  pain  in  the 
eye,  around  the  orbit,  and  all  over  the  side  of  the  head,  is 
a  very  common  attendant  of  glaucoma.    It  is  especially 
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severe  when  inflammation  of  tlie  eye  supervenes  which 
it  IS  very  prone  to  do.  In  this  case  also  the  sight  Lsranidlv 
destroyed.  ^ 

The  inflammation  is  of  that  character  which  has  heen 
named  arthritic  posterior  internal  ophthahnia.  The  affec- 
tion is  also  named  acute  glaucoma. 

I  have  said  that  the  lens,  though  it  looks  opaque  in 
glaucoma,  may  be  still  clear  enough  to  pei-mit  the  bottom 
of  the  eye  being  ophthahnoscopically  examined.  The 
lens,  however,  is  liable  eventually  to  become  cataractous. 
In  such  cases,  there  is  usually  ah-eady  disorganization  of 
the  retina,  so  that  the  cataract  is  merely  superadded  to 
hopeless  amaui'osis. 

On  subjecting  the  retina  of  a  glaucomatous  eye  to 
microscopical  examination,  I  have  found  the  radicles  of 
the  veins  with  varicose  dilatations,  or  pouches  like  what 
is  rejoresented  in  this  figure : — 


Fig.  139. 


The  capillaries  have  been  said  to  be  varicose',  but  I  did 
not  find  them  so,  and  I  do  not  remember,  in  the  com-se  of 
all  my  researches  into  the  state  of  the  bloodvessels  in  in- 
flammation, to  have  found  anything  which  could  be 
called  a  varicose  condition  of  the  capillaries.  Constiucted 
arteries  appear,  with  theu'  walls  much  thickened  from 
contraction  of  theii'  circular  muscular  fibres.  This  thick- 
ening of  the  walls  of  the  arteries  must  not,  however,  be 
called  hypertrophy.  In  the  web  of  the  bat's  wing  or 
frog's  foot  under  the  microscope,  thickening  of  the  walls 
of  the  arteiy  is  seen  to  take  ])lace  when  the  calibre  of  the 
vessel  becomes  constricted  by  contraction  of  the  cu'cular 
muscular  fibres ;  and,  on  the  other  hand,  it  is  seen  to  be 
superseded  by  thinning,  when  the  calibre  of  the  artery 
becomes  widened  by  relaxation  of  the  circular  muscular 
fibres. 

The  varicose  state  of  the  venous  radicle  represented  m 
figui-e  139,  I  saw  take  place  in  the  mescuteiy  of  the 
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living  mouse,  under  the  microscope,  by  the  ■walls  of  the 
vessel  here  and  there  becoming  much  constricted,  and 
here  and  there  much  dilated.  This  was  towards  the  end 
of  the  observation.  The  corresponding  arteries  were  con- 
sti"icted,  except  where  theii-  last  ramifications  opened  into 
the  capillaries.  Here  the  flow  of  blood  in  them  was  re- 
trograde and  sluggish.  In  the  varicose  venous  radicles 
there  was  congestion  of  red  coi-puscles. 

The  observation  to  which  I  refer,  illustrates  the  rela- 
tion between  constriction  of  the  arteries  and  congestion  of 
the  veins,  as  above  explaiaed,  pp.  103,  et  seq. 

Seeing  that  constriction  of  the  small  arteries  of  a  part 
causes  congestion  of  the  capillaries  and  venous  radicles 
to  which  they  lead,  and  seeing  that  the  fundamental 
morbid  condition  of  the  eye  in  glaucoma  is  great  venous 
congestion,  with  constriction  of  the  small  arteries,  we  can 
understand  how  it  is  that  belladonna  or  atropia  applied 
to  the  eye  in  glaucoma,  aggravates  the  symptoms. 

The  venous  congestion  of  the  choroid  and  retina  in 
glaucoma,  as  we  have  seen,  causes  some  degree  of  intra- 
ocular distension.  And  as  an  effect  of  the  continuance  of 
this  congestion,  there  supervenes  an  increase  of  the  fluid 
of  the  cells  of  the  vitreous  body,  which  occasions  a  cor- 
responding increase  of  the  intraocular  distension, 

'WTiilst  in  anterior  internal  inflammations  of  the  eye- 
ball, in  which  evacuation  of  the  aqueous  humour  is  often 
so  beneficial,  the  intraocular  distension  has  its  seat  espe- 
cially in  the  anterior  segment,  as  may  be  seen  by  the 
prominence  of  the  cornea  and  depth  of  the  aqueous 
chambers, — here  the  intraocular  distension  has  its  seat 
chiefly  in  the  posterior  segment. 

One  effect  of  the  distension  in  the  posterior  segment  of 
the  eyeball,  is  seen  to  be  that  the  lens  and  iris  are  pressed 
forward,  and  the  aqueous  chambers  thus  diminished  in 
depth.  Another  effect  of  the  intraocular  distension  im- 
plicating the  posterior  segment,  appears  to  be  the  excava- 
tion of  the  papilla  optica,  as  seen  with  the  ophthalmo- 
scope, an  effect  the  possibility  of  which  may  be  conceived 
if  we  call  to  mind  that  the  optic  nerve,  enclosed  in  its 
neuiilenima,  lies  within  its  fibrous  dui-a-matral  sheath 
(which  is  continuous  with  the  sclerotica)  to  a  certain 
extent  free,  like  a  viscus  in  a  serous  cavity ;  for  such  a 
connection  could  allow  of  the  nerve  being  slid  slightly 
back  into  the  sheath  by  the  long-continued  intraocular 
pressure  bearing  on  the  lamina  cribrosa.    Some  dogi-oe 
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of  atrophy  of  the  optic  nerve  appears  also  to  have  a  share  • 
in  the  jDroduction  of  the  excavation  at  its  entrance.  Per-  • 
haps  also,  on  the  other  hand,  an  elevation  of  the  retina, . 
in  the  manner  of  chemosis,  by  the  congested  and  thickened : 
choroid. 

■  In  the  earlier  stages  of  glaucoma,  the  sight  varies, 
being  sometimes  better  and  sometimes  worse.  The  im-  - 
provement  of  sight  occui-s  in  fine  weather,  after  rest  of  f 
the  eyes,  and  when  the  digestion  is  good,  and  bowels  ■ 
free.  These  and  other  similarly  favourable  conditions,  we  : 
can  understand,  promote  diminution  of  the  intraocular  r 
congestion,  and  thus  detennine  a  coiTesponding  relief  of  t 
the  pressure  on  the  retina.  The  deterioration  of  sight,  on  ; 
the  conti'aiy,  occui'S  under  the  influence  of  opposite  con-  ■ 
ditions,  and  especially  mental  depression,  whereby  the  ■ 
intraocular  congestion  is  increased,  and  the  pressure  on  . 
the  retina  correspondingly  aggravated. 

In  a  more  advanced  stage,  when  the  retina  has  suffered 
in  its  integrity,  any  occasional  diminution  of  the  intra- 
ocular congestion  affords  but  small  ameKoration. 

Photopsy,  or  the  appearance  of  luminous  spectra  before 
the  eyes,  is  a  common  symptom  in  glaucoma.  It  arises 
fi-om  pressui'e  on  the  retina  by  the  congested  choroid. 
Such  spectra  may  continue  to  present  themselves  even 
after  sight  is  lost.  From  seeing  them,  the  patient  is  apt 
to  flatter  himself  with  the  delusive  hope  that  sight  is  still 
in  the  eye  and  may  yet  be  restored. 

The  hardness  of  the  eyeball  in  glaucoma  has  appeared 
to  me  to  be  owing  sometimes  not  alone  to  intraocular 
distension,  but  also  to  extraocular"  pressm-e,  ai'ising  from 
a  condensation  and  shrinking  with  loss  of  elasticit}"  of 
the  tissue  of  the  sclerotica.  This  view,  I  find  fi-oni  the 
French  translation  of  this  work,  has  also  suggested  itself 
to  M.  Cusco,  who  designates  this  exti-aocular  pressure 
concentric,  whilst  to  the  iutraoctdai'  distension  he  gives 
the  name  of  excentric. 

I  have  said  that  arthritic  posterior  internal  ophthalmia 
is  identical  with  what  is  named  acute  glaucoma. 

In  its  tjTpical  form  glaucoma  is  a  chi-onic  affection,  and 
presents  itself  in  various  degrees  of  development ;  from 
that  degroo  ia  which  the  patient's  attention  is  drawn  to 
his  eyes  only  by  experiencing  an  occasional  diniuess  of 
eight,  by  seeing  luminous  specti-a  on  stooping,  perhaps 
more  readily  than  usual,  and  by  a  feeling  of  fullness  m 
the  globo ;  from  that  in  wliich,  if  the  patient  be  led  by 
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the  subjective  symptoms  I  have  enumerated  to  take  ad- 
vice on  his  case,  the  medical  man,  on  examination,  wlU 
find  the  eyeball  imnatui-ally  hard  to  the  touch,  the 
sderotica  dark-looking,  the  veins  on  the  white  of  the 
eye  I  have  before  spoken  of,  turgid  and  tortuous;  the 
iris  inclined  towards  the  cornea,  and,  behind  the  rather 
dilated  and  sluggish  or  immovable  pupil,  the  charac- 
teristic greenish  ajjpearance  as  if  of  opacity.  From  such 
a  degree  to  the  degree  in  which  the  sight  is  Very  much  im- 
paired or  altogether  lost, — in  which  Iximinous  spectra 
may,  notwithstanding,  still  be  seen, — in  which  there  is 
pain  in  the  eyeball  and  around  the  oi'bit, — in  which,  be- 
hiad  the  much  and  irregularly  dilated  pupQ,  the  medical 
man  sees,  on  examiaation,  the  glaucomatous  opaque  ap- 
peai-ance  strongly  marked,  if  there  be  not  actual  glau- 
comatous cataract, — ^in  which  the  tissue  of  the  sclerotica, 
besides  being  dark  and  dii%-looking,  presents  here  and 
there  a  condensed  and  whitish  aspect, — m  which  the 
tm-gid  veins  are  unusually  large  and  tortuous, — in  which 
the  iris  itself  is  pervaded  with  tortuous  veins,  though 
properly  speaking,  not  iaflamed, — in  which  the  eyeball 
is  of  stony  hardness, — in  which  the  cornea  is  dim  and 
rough,  perhaps  with  its  epithelium  occasionally  rising  up 
in  the  form  of  large  phyctenulse, — in  which,  lastly,  scle- 
rotic staphyloma  presents  itself,  perhaps  in  some  part  of 
the  front  of  the  eyeball. 

In  the  coui'se  of  the  disease,  intraocular  hsemorrhage 
may  occur.  The  extravasated  blood  may  be  in  the  sub- 
stance or  on  the  sui-face  of  the  retina,  and  may  extend 
into  the  vitreous  body.  Sometimes  blood  shows  itself  in 
the  aqueous  chambers,  or  in  the  interstices  of  the  cornea. 

The  various  organic  alterations  in  the  eye,  with  the 
corresponding  subjective  symptoms,  in  chi-onic  glaucoma 
which  I  have  now  recapitulated,  take  place  more  or  less 
gradually;  and  it  may  be,  perhaps,  only  after  many 
months  that  the  extreme  stage  of  development  is  at- 
tained. The  acute  form  of  glaucoma,  on  the  contrary,  is 
of  sudden  invasion  and  rapid  development,  though,  be  it 
remembered,  that  the  affected  eye  may  not  have  been 
for  some  time  previously  altogether  sound,  nor  the  pa- 
tient's general  condition  satisfactory. 

At  the  commencement  of  an  attack  of  arthritic  pos- 
terior internal  ophthalmia,  or  acute  glaucoma,  there  is 
otten  vomitmg.  The  vascular  injection  of  the  eye,  both 
sclerotic  and  conjunctival,  is  great,  and  of  a  iDui'ijlish 
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tint.  There  is  excruciating  pain  all  over  the  side  of  the 
head.  The  sight  rapidly  fails,  and  may  perhaps  be  lost 
in  a  single  night.  The  cornea  is  dim  and  rough,  and  the 
other  characters  of  glaucoma  present  themselves  in  aa 
exaggerated  degree. 

As  glaucoma  is  a  disease  of  advanced  life, — occurring 
especially  in  persons  of  broken  health,  gouty  constitu- 
tion, affected  with  abdominal  congestion,  or  labouring 
under  hcemorrhoidal  disease, — we  can  readily  understand, 
keeping  in  mind  its  special  pathology,  how  that  affectioa 
of  the  eye  should  prove  so  rebellious  to  ti-eatment. 

The  right  eye  of  a  man  was  operated  on  by  iiidectomy 
for  chronic  glaucoma.    Though  no  improvement  of  the  - 
sight  took  place,  the  man  expressed  his  belief  that  his 
left  eye  had  gaiued  in  strength  since  the  operation  on 
the  right. 

This  gain  for  the  left  eye,  however,  did  not  prove  of 
long  continuance ;  for  the  man  presented  himseK  about 
three  months  after  the  operation  on  the  right  eye-^with 
an  attack  of  ai-thi-itic  posterior  internal  ophthalmia,  or 
acute  glaucoma  of  moderate  severity  of  the  left  eye.  On  i 
this  eye,  I  performed  ii-idectomy.  On  the  night  of  the  ^ 
operation,  and  for  two  nights  foUowing,  the  patient  took 
a  pill  containing  two  grains  of  calomel,  one  gi-ain  of  ex- 
tract of  colchicum,  and  one  grain  of  opium. 

As  a  result  of  the  operation  and  this  treatment,  the 
inflammation  and  pain  began  to  abate  and  the  sight . 
appreciably  to  improve.  In  proportion  as  the  blood,  ■ 
which  was  effused  in  considerable  quantity  into  the 
aqueous  chambers  at  the  time  of  the  operation,  became 
absorbed,  this  improvement  of  sight  advanced  so  far  that 
about  ten  days  after  the  operation,  the  man  said  that  he 
could  see  all  round  about  him  much  better  than  he  was  able 
to  do  before.  Unfortunately,  however,  there  supervened, 
without  any  evident  cause,  a  new  effusion  of  blood  into 
the  aqueous  chambers,  whereby  the  improvement  of  sight 
such  as  had  been  gained,  was  to  some  extent  lost.  IM 
appHcation  of  leeches  to  the  temple,  however,  promotea 
the  absorption  of  the  effused  blood,  so  that  the  improve- 
ment of  the  sight  was  regained.  _  ,      i  ^ 

This  spontaneous  effusion  of  blood,  it  may  here  be  re- 
marked, cxempUfies  the  tendency  to  intraocular  htemor- 
rhage  in  glaucoma,  above  spoken  of.  _ 

How  did  excision  of  a  bit  of  ii'is  act  m  producmg  tue 
result  just  described  ? 
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Ii'idectomy  is  commonly  said  to  operate  beneficially  by 
removing  intraocular  distension,  and  thus  ^elie^'ing  the 
retiaa  and  ciliary  nerves  from  pressm-e.  No  doubt  it 
appears  to  produce  some  such  effect,  but  how  does  it 
operate  in  removing  the  intraocular  distension  ?  is  the 
question. 

On  the  assumption  that  the  sui'face  of  the  ii'is  is  the 
[irincipal  soiuce  whence  the  aqueous  humour  is  exuded, 
iridectomy  has  been  said  to  remove  intraocular  distension 
by  dimiaishing  the  extent  of  the  exuding  suiface,  and 
thus  setting  a  limit  to  the  accumulation  of  aqueous 
humoui'.  We  have,  however,  seen  that  whatever  good 
iridectomy  may  do  in  the  way  of  diminishing  intraocular 
distension,  it  cannot  be  by  removing  a  soui'ce  of  the'' 
aqueous  humoui',  because  we  have  shown  (j).  150)  that 
the  iris  has  little  if  any  share  in  secreting  aqueous  humour. 
And  it  is  evident  that  if  it  had,  the  removal  of  so  small  a 
I'ortion  of  that  membrane  would  not  be  likely  to  produce 
iuy  great  impression  on  the  quantitj^  of  aqueous  humoui* 
exuded.  We  have,  moreover,  seen  that  in  glaucoma  the 
intraocular  distension  is  not  owing  to  an  increase  in  the 
Liuantity  of  aqueous  humour,  but  that,  on  the  contraiy, 
it  has  its  seat  in  the  posterior  segment  of  the  eyeball. 

An  opinion  has  been  expressed  to  the  effect  that  iiidec- 
tomy,  by  establishing  a  larger  and  freer  communication 
between  the  two  chambers  of  the  aqueous  humour,  pro- 
motes the  diminution  of  intraocular  distension.  The 
tbrce  of  this  opinion,  however,  I  cannot  see,  even  sup- 
[)Osing  what  has  been  just  denied,  that  the  distension  has 
its  seat  in  the  aqueous  chambers. 

In  reviewing  our  case  in  order  to  discover  what  can  be 
iscertained  from  it  in  explanation  of  the  modus  operxindi 
jf  iridectomy,  we  must  not  overlook  the  effect  of  the  pre- 
iiminaiy  section  of  the  cornea,  and  the  evacuation  of  the 
iqueous  humour  that  takes  place,  in  relieving  the  tension 
jf  the  eyebaU  at  the  time.  We  aU  know  what  relief  to 
:ension  is  elsewhere  afforded  bj'  an  incision  thi-ough  a 
tascia  investing  a  congested  or  inflamed  part;  and  al- 
liough  undue  accumulation  of  aqueous  humour  is  not, 
'■^  we  have  seen,  a  cause  of  the  distension  of  the  eyeball 
II  glaucoma,  still  the  evacuation  of  the  aqueous  humom' 
:Lust  contribute  for  so  much  to  the  relief  of  the  distension. 

Let  us  now  direct  attention  first  to  the  operation  on  the 
'?ht  eye.    The  blood  effused  into  the  aqueous  chambers 
'■ame  speedily  absorbed,  and  the  eye  quicklj^  recovered 
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from  the  effects  of  the  operation,  but  no  restoration  o 
sight  took  place.  The  left  eye,  however,  as  we  have  seen 
felt  stronger,  and  the  man  could  exercise  the  sight  of  i 
better. 

Accoi'ding  to  the  view  of  the  pathology  of  glaucoma 
which  I  have  expressed,  this  result  of  the  iridectomy  or 
the  right  eye  might  be  explained  as  follows : — 

The  intraocular  venous  congestion  was  relieved  by  thi 
operation — in  what  manner  I  have  above  endeavomed  tcJ 
explain  (p.  loi) — and  the  circulation  of  the  blood  withinii 
the  eyeball  being  thus  rendered  fi-eer,  absoi-ption  of  super-: 
abundant  fluid  in  the  cells  of  the  vitreous  body  was  " 
voured,  so  that  altogether  the  intraocular  distension  was 
diminished.    But  it  may  be  asked  :  if  so,  why  was  si 
not  restored  ?    The  answer  to  this,  I  suppose,  must  he< 
that  the  retina  had  ah-eady  sustained  so  much  material . 
organic  injury  from  the  combined  congestion  and  pressure, 
that  on  the  diminution  or  removal  of  the  distension  it  was 
no  longer  fit  to  resume  its  function,  though  the  pain  waa. 
relieved. 

The  relief  of  the  right  eye,  however,  from  congestioi 
and  distension,  reacted  by  sympathy — or  whatever  other- 
name  we  choose  to  employ  to  designate  that  influence 
which  the  condition  of  one  eye  undoubtedly  exerts  on 
the  other— in  a  favom-able  manner  on  the  left  eye,  so- 
that  what  intraocular  congestion  and  distension  existed 
there,  were  for  the  time  ameliorated. 

But  as  the  patient  was  a  person  far  advanced  in  life, 
and  presented  indications  of  a  gouty  constitution  and 
broken  health,  we  have  no  reason  to  be  surprised  that 
the  amelioration  in  the  condition  of  the  left  eye  shoixld 
have  been  for  a  time  only,  and  that  under  the  unfiivour- 
able  cii-cumstances  of  severe  and  variable  weather,  the 
left  eye  should  have  become  inflamed,  and  that  the  in- 
flammation should  have  been  what  is  called  arthntic 
posterior  internal  ophthalmia,  or  acute  glaucoma. 

From  the  ii-idectomy  on  this  eye,  more  was  gAined  tor 
its  sight  than  there  was  fi-om  the  operation  on  the  ngM 
eye  for  its  sight.  , 

Wo  have  seen  that  it  is  in  acute  glaucoma  that  most- 
benefit  to  sight  is  derived  from  ii-idectomy.    This  effect, 
such  as  it  is,  must,  in  my  opinion,  be  looked  for  m  the  ■( 
circumsfant^e  that  the  disease  not  having  been  of  long 
standin-,  the  retina  may  not  as  yet  have  sulTored  ma- 
terial organic  change,  and,  therefore,  is  still  aipabie  oi 
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lesuroing  to  some  extent  its .  function  on  being  relieved 
from  pressm-e  by  tbe  subsidence  of  tbe  inflammatory 
congestion,  and  the  consequent  absorj^tion  of  superabim- 
ilant  fluid  in  the  posterior  segment  of  the  ej^eball. 

Although  by  iridectomy,  the  inflammation  was,  in  the 
case  of  acute  glaucoma  under  notice,  subdued  and  the 
sight  some-n'hat  improved,  there  was  not  a  restoration  of 
may  be  called  good  sight.  In  chronic  glaucoma,  the 
result  of  iridectomy  is  much  less  favourable.  We  have 
(iDly  to  look  through  the  table  of  cases  in  the  Ophthalmic 
Hospital  Eepoi-ts  (No.  10,  January,  1860),  to  be  satisfied 
of  the  inefficiency  of  the  operation  in  chi-onic  glaucoma. 

It  is  thus  perceived  how  unfounded  the  claim  is  which 
lias  been  set  up  for  iiidectomy  as  an  unconditional  cure 
for  glaucoma. 

The  operation,  however,  proves  a  useful  auxiliary  in 
the  ti-eatment  of  arthritic  posterior  internal  ophthalmia, 
or,  as  it  has  been  called,  acute  glaucoma.  And  here  it 
may  be  said,  remediiim  anceps  melius  quam  nullum. 

We  have  seen  that  there  are  certain  sjanistoms  pre- 
monitory of  glaucomatous  failure  of  sight.  In  such  a 
case,  iridectomy  has  been  especially  recommended  as  a 
prophylactic  of  the  thi-eatened  mischief. 

If,  under  such  cii'cumstances.  it  should  be  thought 
Trarrantable  to  propose  the  operation,  we  ought  to  do  so 
only  with  great  reserve,  as  we  cannot  truly  give  oiu- 
patient  an  assui-ance  that  the  operation  will  have  the 
desu-ed  effect  of  preserving  his  sight. 

That  iridectomy  and  extraction  of  the  lens  combined 
may  not  permanently  secm-e  the  eye  against  an  attack  of 
acute  glaucoma,  was  shown  by  a  case  of  cataract  I  treated 
m  the  hospital  some  years  ago.  The  patient  was  a 
woman  about  sixty  years  of  age,  and  the  eyes  were  at  the 
time  otherwise  quite  healthy.  I  performed  extraction  on 
fine  eye,  and  in  making  the  section  of  the  cornea,  the 
ins,  in  consequence  of  a  prematirre  escape  of  the  aqueous 
iiumour,  fell  before  the  edge  of  the  knife,  and  a  veiy 
I  "nsiderable  piece  of  it  was  cut  out.  The  lens  was  easily 
'  xtracted,  and  the  case  did  well.  The  eye,  indeed,  re- 
covered so  rapidly  that  the  patient  was  able  to  leave  the 
Jiospital  within  ten  or  eleven  days  after  the  operation. 
Having  been  fitted  with  cataract  glasses,  the  woman 
on.]oyed  capita,!  sight,  and  continued  to  do  so  for  some 
two  or  three  years.  At  the  end  of  that  time,  she  one  day 
presented  herself  at  the  Eye  Infirmary,  comjilaiuing  that 
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the  sight  of  the  eye  was  totally  gone.  She  stated  that 
the  eye  had  been  inflamed  for  some  ten  days  jjast,  and 
that  she  had  been  suffering  severe  pain  in  the  head  all 
that  time. 

On  examination,  I  found  the  eye — the  eye  on  'whidi  v. 
both  iridectomy  and  extraction  had  been  pei-formed —  - 
hopelessly  glaucomatous.  I 

Suppose  this  patient  had  been  seen  earlier  in  the 
attack,  would  a  second  ii-idectomy  have  saved  the  eye? 
It  is  not  likely;  but  if  so,  it  is  evident  that  the  eye 
could  not  bear  much  further  repetition  of  it,  for  the  good  i 
reason  that  there  would  be  at  last  little  of  the  iris  re-  • 
maining  to  cut  away. 

This  suggests  the  question.  Are  persons  with  con-  • 
genital  absence  of  the  iiis  liable  to  glaucoma  ?  Such  : 
persons  are  rare,  and  I  have  never  seen  one  affected  with  i' 
glaucoma  exactly,  though  I  have  seen  one  attacked  with 
internal  inflammation  of  the  eye  of  somewhat  arthritic  : 
character,  after  an  operation  for  cataract.  This  was  the  ? 
case  above  mentioned  (p.  150),  in  which,  after  paracentesis  f 
cornece,  the  aqueous  humour  was  as  quickly  and  com-  • 
pletely  regenerated  as  usual.  I  do  not,  however,  suppose  ; 
that  congenital  absence  of  the  ii'is  off'ers  any  immunity  : 
against  glaucoma.  If  so,  what  could  an  iiidectomist  do 
in  case  of  an  attack  ? 

Iridectomy,  we  have  seen,  may  be  advantageously  ■ 
performed  in  certain  cases  of  chronic  anterior  int-emal  . 
ophthalmia,  with  extensive  adhesion  of  the  pupiUary 
margin  of  the  iris  to  the  capsule  of  the  lens.  Here  we  -■ 
can  understand  that  one  efl'ect  of  the  operation  is  really  ; 
to  establish  a  freer  communication  between  the  anterior  t 
and  posterior  chambers  of  the  aqueous  humour. 

The  operation  is  also  had  recotu'se  to  in  the  hope  ra  t  [ 
warding  off  the  relapse  of  gonorrhoeal  iritis,  to  which  ••  i 
some  persons  are  so  painfully  subject.  That  ii-idectomy, 
however,  may  not  secure  the  eyes  against  even  a  fi^t 
attack  of  gonoiThoeal  rheimratic  ii'itis,  is  shown  by  the 
case  above  related  (p.  221). 
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CHAPTER  VI. 

SeCTIOX  I. — Loss  OF  COREESPONDEN'CE  OF  THE  SEN- 
SATIONS AJJD  MOVEMEK'TS  OF  THE  TwO  EyES. 

As  an  introduction  to  the  present  subject,  the  corre- 
spondence which  naturally  exists  between  the  sensations 
;md  movements  of  the  two  eyes,  requires  to  be  taken  into 
consideration. 

1st. — Correspondence  between  the  sensations  of  the  ttuo  eyes. 

It  has  been  above  shown  (p.  525,  et  seq.)  that  the  dif- 
ferent parts  of  the  same  retina  exert  an  influence  on  each 
other's  sensations.  The  two  retinee,  it  is  here  to  be  shown, 
likewise  exert  an  influence  on  each  other's  sensations,  but 
to  a  much  greater  and  more  striking  degree. 

When  the  two  retinBe  are  impressed  in  a  similar  manner 
at  the  same  time,  the  resultant  sensation  is  much  stronger 
than  when  one  eye  only  is  employed.  If  the  impression 
on  one  retina  be  indistinct,  whether  fi'om  suffusion  of  the 
transparent  media  of  the  eye  or  from  impaired  sensibibtj^ 
of  the  retina,  the  indistinctness  of  vision  which  results, 
i5  not  so  evident  when  the  other  eye  is  used  at  the  same 
time,  as  when  the  affected  eye  alone  is  used. 

^'hen  the  two  retinje  are  aifected  in  a  dissimilar  manner 
at  the  same  time,  the  mind  does  not  perceive  an  admix- 
ture of  the  two  sensations,  but  perceives  the  sensation  of 
one  of  the  retinfe  only  at  the  same  instant  of  time. 
>^ometimes  the  one,  sometimes  the  other.  If,  however, 
the  impression  on  the  one  retina  be  much  the  stronger,  it 
decidedly  predominates  over,  or  excludes  the  other  fi'om 
the  mental  perception. 

2iid. — Outness  of  visual  perception. — Erect  vision. — Single 
vision  with  two  eyes. —  Visual  perception  of  the  three 
dimensions  of  space. 

In  the  act  of  seeing,  we  refer  our  perceptions  to  with- 
it,  and  to  some  distance  from  the  eye, — to  the  ]jlace 
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where  the  object  is,  whence  the  rays  of  light  making  the  • 
impression  emanated.    In  this  respect,  sight  differs  fr-om  r 
touch ;  for  we  refer  oui"  tactile  sensations  to  the  part  of  > 
the  skin  impressed.    In  this  peculiarity  of  sight  we  may  ■. 
l^erceive  an  adaptation  to  the  means  by  which  the  retina 
is  impressed — viz.,  not  dix'ectly  by  the  object,  as  the  skin 
is  in  touch,  but  only  through  the  medium  of  the  raj's  of 
light  proceeding  fi'om  the  object.    In  thus  referring  our 
visual  perceptions  to  without,  and  to  some  distance  fi-om 
the  eye,  we  take  no  cognizance  of  the  fact  that  the  im- 
pression exciting  the  sensation  is  actually  made  on  the 
retina,  nor  of  the  natui-e  of  the  inteiTention  of  the  im- 
pressing agent,  light. 

This  faculty  of  outness  of  visual  perception  is  owing  to 
an  original  inborn  law  of  our  minds,  and  not,  as  has 
often  been  maintained,  on  experience  and  association 
acquired  thi'ough  the  sense  of  touch.  In  support  of 
what  is  here  advanced,  the  sense  of  touch  itself  affords 
an  illustration — viz.,  the  well-known  fact  that  persons 
who  have  had  the  misfortune  to  lose  a  Hmb  sometimes 
feel  as  if  the  lost  organ  were  still  in  connection  with  the 
body,  and  that  some  part  of  it,  perhaps,  is  the  seat  of 
pain.  Thus,  to  quote  fi-om  the  "  Spectator,"  "  The  poor 
fellow,  who  lost  his  arm  last  siege,  will  tell  you  he  feels 
the  fingers  that  were  buiied  in  Flanders  ache  every  cold 
morning  at  Chelsea."  This  is  an  example  of  a  tactile 
sensation  referred  by  the  mind,  under  abnoi-mal  condi- 
tions, not  to  auj  part  of  the  existing  body,  but  to  without 
and  to  some  distance  therefrom,  just  as  a  visual  sensation 
is,  under  normal  conditions,  referred. 

The  direction  outwards  in  which  the  mind  refers  its 
visual  perceptions  is  that  of  the  axis  rays  of  the  cones  of 
light  which  make  the  impression.  The  mind,  therefore, 
in  referring  its  visual  perceptions  outwards,  does  so  to  the 
side  opposite  that  on  which  the  impression  is  made  on  the 
retina.  Thus,  if  the  impression  is  made  on  the  lower 
part  of  the  retina,  the  sensation  resulting  therefi-om  is 
leforrod  to  a  point  -without  and  upwards — to  that  part 
of  the  object,  in  fact,  wlienco  the  rays  making  the  im- 
pression come.  If  tiie  impression  is  made  on  the  upi«r 
part  of  the  retina,  the  sensation  resulting  thcrcfi-om  is 
roforrod  to  a  point  -nathout  and  downwards.  And  so 
on — if  on  the  right  side  of  the  retina,  to  a  point  without 
and  to  the  loft ;  if  on  the  left  side,  without  and  to  the 
right.    Though  it  is  thus  outwards  in  the  dii-ection  of  the 
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axis  mys  of  the  cones  of  light,  making  the  impression, 
that  the  mind  refers  the  sensation,  it  is  proper  to  observe 
that  this  in  no  Tvay  depends  on  the  dii-ection  of  the  rays 
of  Hght ;  for  if  the  axis  rays  be  prevented  from  entering 
the  eye,  the  same  effect  nevertheless  follows  the  impres- 
sion by  any  of  the  cii'cumferential  raj-s  alone,  the  direc- 
tion of  which  is  different.  Besides,  a  luminous  spectrum 
excited  by  an  impression  on  the  retina  independently  of 
hght — by  direct  pressui'e,  for  exam23le — appears  to  us,  in 
like  manner,  projected  to  without,  and  to  the  side  oppo- 
site that  where  the  pressure  is  ap]3lied. 

It  is  on  this  law,  which  has  been  named  the  laiu  of 
visible  direction,  that  om*  seeing  objects  upright  as  they 
are  depends,  notwithstanding  that,  in  confonnity  with 
the  laws  of  light,  the  pictvues  of  external  objects  pro- 
jected on  the  retina  by  the  dioptric  apparatus  in  fi'ont  of 
it  are  necessarily  invei'ted — in  other  words,  erect  vision, 
notwithstanding  that  the  impressions  on  the  retina  are 
inverted.  In  this  law,  we  have  an  additional  example  of 
the  adaptation  of  the  physical  endowments  of  the  retina 
to  the  optical  conditions  under  which  external  objects 
make  their  impressions  on  that  nervous  expansion. 

Siagle  vision  with  two  eyes  is  also  dependent,  in  part 
at  least,  on  the  law  of  visible  dii-ection. 

As  the  rays  of  light  emanating  or  reflected  fi'om  the 
different  points  of  a  visible  object  proceed  in  all  dii-ec- 
tions,  and  in  straight  lines,  those  from  the  same  points 
must,  necessarily,  some  of  them,  enter  the  one  eye  and 
some  the  other,  and  so  impress  both  retinse  in  the  same 
manner  and  at  the  same  time.  Erom  these  two  impres- 
sions, it  is  to  be  observed,  we  have  not  a  double  percep- 
tion of  the  object,  but  only  a  single  one,  provided  the  two 
eyes  bo  na'tui'ally  dii-ected, — that  is,  provided  theii-  ojitic 
axes  intersect  at  some  point  of  the  object,  provided  their 
centres  of  revolution  coincide,  and  provided  theii"  hori- 
zontal and  vertical  diameters  are  respectively  parallel. 
When  the  two  eyes  are  thus  natm-allj^  directed,  the  parts 
of  the  two  retinee  which  receive  similar  and  simultaneous 
impressions  from  the  rays  of  light  entering  them  from 
given  points  of  the  object  are  the  various  parts  of  the 
light  half  of  the  one  retina,  and  the  various  parts  of  the 
left  half  of  the  other  retina,  equally  situated  in  relation 
to  their  vei-tices  or  central  points.  Those  parts  of  the 
two  retinrc,  as  similar  and  simultaneous  imjiressions  on 
them  yield  but  a  single  visual  pcrcoptiou,  are  named  cor- 
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responding  or  identical  parts.  If  the  two  eyes  are  not 
du'ected  in  the  natm-al  manner  above  described,  the  rays 
of  light  from  a  given  jooint  of  the  object  will  not  then 
fall  on  corresponding  parts  of  the  two  retinte,  and  the 
consequence  will  be  that  the  two  impressions  will  be  per- 
ceived by  the  mind  separately,  and  the  object  \vill  appear 
double, — that  is  to  say,  two  images  of  the  object  will  he 
seen,  each  being  referred  by  the  mind  to  a  different  place  ■ 
in  the  field  of  view. 

Amidst  the  various  movements  of  the  eyeballs,  the 
correspondence  in  dii-ection  necessaiy  for  single  vision  is 
maintained  by  the  conctuTent  action  of  their  muscles. 

In  accordance  with  the  law  of  visible  direction,  the 
mind,  in  referring  a  sensation  excited  by  an  impression 
on  the  retina  to  without  and  to  some  distance  from  the 
eye,  does  so  in  a  dii-ection  depending  on  the  part  of  the 
retina  impressed.  Now,  when  similar  impressions  are 
simultaneously  made  on  coiTesponding  parts  of  the  two 
retinee,  the  two  similar  sensations  resulting  fi-om  the  im- 
pressions are  referred  by  the  mind  outwards  to  one  and 
the  same  place.  The  image  seen  by  the  one  eye,  thus 
coinciding  with  that  seen  by  the  other,  the  object  appears 
single.  This,  so  far  as  regards  distant  objects,  is  tnie ; 
but  there  are  other  considerations  to  be  taken  into  account 
in  explanation  of  single  vision  with  two  eyes.  The  images 
of  a  near  object,  viewed  by  each  eye  separately,  are  not 
referred  by  the  mind  to  exactly  one  and  the  same  place ; 
— that  is,  the  right  eye,  when  the  left  is  shut,  sees  the 
object  a  little  to  the  left  of  the  place  where  it  appeared 
to  the  two  eyes  to  be ;  and  the  left  eye,  when  the 
right  eye  is  shut,  sees  the  object  a  little  to  the  oppo- 
site side.  As  soon,  however,  as  the  two  eyes  are  in 
simultaneous  action,  the  two  images  come  to  be  refeiTed 
to  the  same  jjlace.  When  the  two  images  are  thus 
referred  to  one  and  the  same  place,  and  consequently 
appear  ran  together  into  one,  it  cannot  exactly  be  .^aid 
that  they  are  superposed  merely ;  for  wo  know  that  the 
two  dissimilar  perspective  images  of  an  object  of  three 
dimensions,  or  the  two  figiu'os  of  a  stereoscopic  slide,  are 
seen  as  one,  though  that  one  is  like  neither  of  the  per- 
spective images.  In  this  case  there  must  be  a  mental 
combination  of  the  two  into  one. 

A  superposition  of  two  images  docs,  indeed,  appear,  as 
above  mentioned,  to  take  place,  if  they  are  quite  different 
from  each  other,  either  in  respect  to  colour  or  shape. 
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Thus,  Trlien  impressions  difiPerent  in  colotu',  thougli  of  tlie 
same  shape,  are  made  on  corresponding  parts  of  the  two 
retiafe, — which  may  be  done  by  means  of  a  stereoscope 
and  a  blank  slide  on  which  a  blue  wafer  has  been  stuck 
on  the  one  division,  and  a  yellow  wafer  on  the  other, — the 
images  of  the  two  wafers  iTin  together,  and  one  round 
spot  is  seen,  but  an  admistiu'e  of  the  two  colour's  does 
not  take  place.  The  spot  appeai-s  either  blue  alone  or 
yellow  alone,  at  the  same  instant  of  time,  as  if  the  image 
of  the  one  wafer  was  merely  supei-posed  over  that  of  the 
other.  Sometimes,  however,  the  blue  is  seen  in  part,  and 
the  yellow  in  part,  as  if  portions  of  the  superposed  wafer 
had  vanished,  allowing  of  portions  of  the  subjacent  one 
to  be  seen  through.  If  the  coloiu-  of  the  one  wafer  be 
much  more  brilliant  than  that  of  the  other,  so  that  the 
impression  on  the  one  retina  is  more  sti-iking  than  that 
on  the  other,  the  more  brilliant  coloui-  prevails  or  excludes 
the  other  altogether  fi-om  the  mind's  perception.  When 
the  impressions  are  entirely  different  in  shape,  though  of 
the  same  colour,  the  images  are  perceived  to  alternate  in 
a  similar  manner,  imless  the  one  be  much  more  striking 
than  the  other,  in  which  case  it  also,  like  the  brightest 
colour,  predominates,  and  the  other  is  not  perceived. 

As  the  dissimilar  perspectives  of  an  object  of  thi-ee 
dimensions  or  the  two  figui'es  of  a  stereoscopic  slide  can- 
not all  fall  on  exclusively  con-esponding  points  of  the  two 
retinse,  it  follows  that  it  is  not  an  indispensable  condition 
for  single  vision  that  every  part  of  the  impression  on  the 
two  retiuEe  be  made  on  exactly  corresponding  points. 
Still,  if  the  non-correspondence  of  the  points  of  the  two 
retinte  impressed  be  beyond  certain  limits,  there  is  double 
vision. 

In  elucidation  of  the  question  of  corresponding  points, 
it  is  to  be  observed  that,  as  above  pointed  out  (p.  526), 
the_  retina  is  endowed  with  the  gi'eatest  sensibility  in  the 
region  of  its  vertex,  or  central  pait.  Thence,  towards  its 
circumference,  the  sensibility  diminishes.  In  consequence 
of  this,  we  see  veiy  distinctly  only  that  part  of  an  object 
to  which  the  axes  of  the  ej'es  are  at  the  moment  turned. 

Thus  it  is,  that  though  the  mind  perceives  separately 
impressions  on  neighbouring  non-corresponding  points  of 
the  two  retinre  in  the  region  of  the  vertex  or  most  sen- 
sitive part,  at  the  same  instant  of  time,  it  does  not  perceive 
separately  impressions  on  neighbouring  nou-correspond- 
mg  points  at  the  cii-cumferential  and  less  sensitive  parts 
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of  the  retinte.  It  perceives  merely  a  sensation  as  if  one 
impression  were  made,  and  that  not  a  very  well  defined 
one — a  sort  of  mean  of  the  two. 

To  apply  what  has  just  been  said  of  the  difference  in 
the  degree  of  sensibility  which  the  retina  presents  from 
its  centre  to  its  circumference,  to  the  question  of  single 
vision  with  two  eyes: — In  viewing  an  object  of  three 
diniensious  with  the  optic  axes  convergent,  it  is  that  part 
of  it  at  which  the  optic  axes  intersect,  the  image  of  which 
is  projected  on  the  central  part  of  each  retina.  Now,  of 
the  perspectives  of  the  object  which  are  projected  on  the 
two  retinas,  this  is  the  only  part  which  is  similar-  for  the 
two  eyes.  The  impression  of  the  image  of  this  part  of 
the  object,  therefore,  is  confined  to  corresponding  points, 
which  is  the  condition  necessary  for  a  single  visual  per- 
ception from  an  affection  of  the  central  parts  of  the  two 
retinae.  It  is,  on  the  contrary,  those  parts  of  the  object 
Ij'ing  out  of  the  hoy^opter — an  imaginary  spheroidal  sur- 
face, the  circumference  of  which  cuts  the  point  of  inter- 
section of  the  optic  axes,  on  the  one  hand,  and  the  points 
of  intersection  of  the  lines  of  visible  dii-ection  within  the 
two  eyeballs,  on  the  other — the  image  of  which,  neces- 
sarily dissimilar  for  the  two  eyes,  is  projected  on  the  cir- 
cumferential parts  of  the  retinjB ;  the  veiy  parts,  affec- 
tions of  accm-ately  corresponding  jDoints  in  which  ai-e  not, 
as  above  seen,  a  necessary  condition  for  a  single  visual 
perception. 

The  preceding  disquisition  on  single  vision  with  two 
eyes  has  prepared  us  to  enter  upon  the  examination  of 
the  natui-e  of  stereoscopic  vision,  or  the  visual  perception 
of  the  thi'ee  dimensions  of  space — length,  breadth,  and 
thickness — or  solidity  and  depth. 

All  that  can  be  perceived  of  soUditj^  or  depth  by  means 
of  one  eye  may  be  rei^resented  by  i^ainting  on  a  plain 
surface ;  but  it  is  not  so  in  regard  to  what  can  be  seen  of 
them  by  means  of  the  two  eyes  whilst  theii-  axes  are  in  a 
state  of  convergence.  In  the  former  case,  a  semblance  of 
solidity  or  depth  is  seen  ;  and  this  is  all  that  a  jiictui-e  can 
represent :  in  the  latter  case,  solidity  or  depth  is  perceived 
as  really  as  it  may  be  by  the  touch  of  two  fingers;  and 
this  is  what  a  single  picture  cannot  reiH-esont.  The  per- 
ception of  solidity  or  depth  is  owing  to  the  position  of 
the  two  eyes  in  the  head  at  some  distance  apart,  whereby 
each  is  fittuil  to  receive  on  its  retina  a  different  2>erspec- 
live  of  the  object,  whilst  the  mind,  in  conformity  with  an 
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orio'iiial  inbom  law  of  the  economy,  does  not  perceive 
two  superposed  dissimilar  images,  but  only  a  single  one, 
and  that,  unHke  either  of  the  two  perspectives,  in  full 
reHef  or  intaglio,  as  the  case  may  be. 

When  the  object  looked  at  is  so  very  distant  that  the 
axes  of  the  eyes  are  little  or  not  at  all  convergent,  not 
more  of  sohdity  or  depth  is  seen  with  the  two  eyes  than 
can  be  seen  with  one  only  ;  for  in  this  case  the  perspec- 
tives received  by  the  two  eyes  are  not  dissimilar.  The 
appearance  of  the  object,  as  thus  seen,  might,  therefore, 
be  represented  on  a  plain  surface. 

When  the  object  is  not  so  very  distant  but  that  the 
axes  of  the  eyes  requii-e  to  be  converged  towards  it  some- 
what, and  yet  not  so  veiy  near  as  to  requii-e  any  great 
degi'ee  of  convergence,  we  have  a  proportionate  degree  of 
stereoscopic  vision. 

Oui-  faculty  of  perceiving  the  three  dimensions  of 
space — length,  breadth,  and  thickness — used  to  be  attri- 
buted hj  philosophers  solely  to  the  touch  ;  the  perception 
of  solidity  or  depth  by  the  eyes  being,  they  supposed,  a 
faculty  acquii-ed  merely  by  experience  through  that  sense. 
It  is  quite  h-ue  that,  by  the  active  exercise  of  touch — by 
moulding  the  hand  around  a  solid  body — we  recognise  its 
three  dimensions.  It  is  also  quite  true,  that  using  one 
eye  only  in  ^dsion — or  even  two  eyes,  if  the  object  be  very 
distant — though  we  may  infer  that  an  object  presents 
length,  breadth,  and  thickness,  the  appearance  of  solidity 
or  depth  is  not  bold  or  striking,  and  is  such  as  can  bo 
represented  by  painting  on  a  plain  smface.  The  judgment 
as  to  the  three  dimensions  hj  vision  with  one  eye — or 
even  with  the  two  ej'es,  if  the  object  be  very  distant — 
cannot,  therefore,  be  depended  on.  But,  on  the  other 
hand,  it  is  quite  tnie — and  this  is  to  be  particularly  re- 
marked— that  though  by  moulding  the  hand  around  a 
sohd  body  we  can  recognise  its  three  dimensions,  we 
cannot  by  simple  touch — that  is,  by  contact  of  the  skin 
with  a  solid  body — recognise  any  more  than  the  two 
dimensions  of  length  and  breadth.  Again,  it  is  also  quite 
true  that  though  by  means  of  one  eye  we  can  recognise 
truly  length  and  breadth  onlj,  we  can,  if  we  look  with 
the  two  eyes  at  a  solid  body  near  us,  perceive  its  thi-ee 
dimensions  of  length,  breadth,  and  thickness,  as  certainly 
and  demonstrably  as  we  can  by  the  touch  when  moulding 
the  hand  around  the  object. 

The  faculty  of  perceiving  the  three  dimensions  of  space 
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with  the  two  eyes  implies  the  faculty  of  reco^iising,  by\ 
the  same  means,  the  distance  and  position  of  objects  looked "« 
at  with  the  optic  axes  in  a  state  of  convergence.    '\\Tul8t, : 
with  the  two  eyes,  objects  and  their  several  parts  are  seent 
fixed,  as  it  were,  each  in  its  own  position  and  at  its  owni 
distance,  the  same  is  not  the  case  with  one  eye.    We  ' 
cannot,  for  instance,  with  one  eye  only  so  perceive  posi-  -i 
tion  and  distance  as  to  be  able  accui-ately  to  pour  wine  i 
into  a  glass,  snuff  a  candle,  or  perfoi-m  the  like  operation,  i 
With  one  eye,  indeed,  we  cannot  even,  imder  aU  circum-  -| 
stances,  distinguish  between  relief  and  intagUo.    Thus,  , 
if  we  look  with  one  eye  fixedly  on  the  intaglio  of  a  seal '. 
from  which  the  light  is  shaded,  the  design  wiU  sometimes  ~1 
appear  as  if  in  reUef ;  but  as  soon  as  we  open  the  other  :! 
eye,  the  illusion  is  dissipated,  and  the  intaglio  becomes  ^^ 
unmistakeably  evident.    As  in  viewing  very  distant  ob-  - 
jects  with  the  two  eyes  the  optic  axes  are  not  convergent, 
the  j)erspectives  received  by  the  two  retinoe  are  similar; 
we,  therefore,  do  not  perceive  more  of  theii-  thi'ee  dim  en-  ■ 
sions  than  we  can  with  a  single  eye.    We  cannot,  accord-  • 
ingly,  even  with  the  two  eyes,  determine  with  great  t 
exactness  the  relative  position  and  the  projecting  or  . 
receding  of  distant  objects. 

3rd. — Natural  double  vision  with  two  eyes. 

It  is  to  be  remarked,  that  we  do  not  see  with  the  two 
eyes  every  object  single ;  and  the  reason  is,  that  the  more 
projecting,  for  example,  an  object  is,  the  more  is  some  part  ' 
of  it  out  of  the  horopter,  and  therefore  the  more  dissimilar 
are  its  perspectives  to  the  two  eyes.  Now,  when  the  pic- 
tiu'es  on  the  two  retinaa  are  verj'  dissimilar,  the  parts  which 
ought  to  coalesce  occupy  places  far  beyond  the  limits  at 
which  points  of  the  two  retinoe  are  influenced  by  each 
other  ;  and  therefore  an  object,  such  as  a  needle,  for  in- 
stance, looked  at  with  one  end  du-ectly~ towards  us,  is  seen 
bifurcated  or  double. 

4th. —  Correspondence  in  the  movements  of  the  two  eye-balls,* 

A  correspondence  in  the  direction  of  the  optic  axes, 
coincidence  of  the  centres  of  revolution,  and  parallelism  of 

*  Riiele,  Lehrbuch  der  Ophthalmologie  fur  Aerzte  uiul  Studii- 
eude,  Braunschweig.    IS  J  5. 
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fctie  vertical  and  laoidzontal  diameters  of  the  t^o  eyes,  it 
has  been  above  shown,  are  necessary  conditions,  in  order 
that  the  images  of  objects  may  be  simultaneously  projected 
on  corresponding  points  and  pai-ts  of  the  two  retinae ;  that 
they  are  therefore  the  remote  conditions  on  which  single 
vision  with  the  two  eyes  depends.  In  the  coui'se  of  the 
movements  of  the  eyeballs,  these  conditions  must  there- 
fore be  preserved. 

The  eyeball  lies  balanced,  as  it  were,  in  the  orbital  cap- 
sule, and  the  movements  which  it  is  made  to  execute  by 
the  action  of  its  muscles  ai-e  revolutions  merely  around  a 
oertain  point  in  its  interior,  the  situation  of  which  in  the 
orbit  always  remains  the  same  when  the  movements  of 
the  eyeballs  are  natiu-al. 

As  the  eyeball  revolves  in  all  dii-ections,  it  has  three 
axes,  on  which  it  is  made  to  revolve  by  its  six  muscles,  in 
as  many  different  piimaiy  directions. 

Suppose  the  six  muscles  of  the  eyebaU  iu  a  state  of 
equilibrium,  by  which  the  pupil  is  dji-ected  exactly  for- 
wards, and  the  optic  axis  is  horizontal ;  then  : — 

1st.  The  axis  of  revolution  for  the  rectus  externus  and 
ratemus  is  vertical,  and  coincides  with  the  vertical  axis 
of  the  eye.  These  muscles  turn  the  pupil  outwards  or  in- 
wards. 

2nd.  The  axis  of  revolution  for  the  rectus  superior  and 
inferior,  is  hoiizontal,  and,  (inasmuch  as  these  muscles 
proceed  to  the  globe  in  the  dii-ection  of  the  optic  nerve, 
which  intersects  the  optic  axis  at  an  angle  of  about 
twenty  degrees,)  extends  obliquely  from  before  and  in- 
wards, somewhat  backwards  and  outwards,  intersecting 
the  optic  axis  at  an  angle  of  about  seventy  degrees.  The 
pupil  is  thus  turned  by  the  rectus  superior  upwards  and 
somewhat  inwards,  by  the  rectus  inferior  downwards  and 
somewhat  inwards. 

3rd.  The  axis  of  revolution  of  the  obliqui  likewise  ex- 
tends horizontally  thi'ough  the  eyebaU,  but  nearljr  fi-om 
the  outer  margin  of  the  cornea  backwards  and  inwards, 
and  intersects  the  axis  for  the  superior  and  inferior  recti 
at  an  angle  of  about  seventy-five  degrees.  Around  this 
axis,  when  the  optic  axis  is  horizontal  and  directed  for- 
'wards,  the  superior  oblique  turns  the  eyeball  in  such  a 
way  that  the  pupil  is  dii'ected  downwards  and  outwards, 
and  the  inferior  oblique  turns  it  in  such  a  way  that  the 
pupil  is  dii-ected  upwards  and  outwards.  The  annexed 
itigure  (Fig.  140)  represents  these  points. 
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The  oblique  muscles  turn  the  eyeball  in  the  directior 
above  indicated,  only  when  the  pupil  is  previously  di-i, 
rected  straight  forwards,  and  all  the  muscles  are  in  a  stateil 
of  equilibrium.  But  if,  for  example,  the  internal  and  in.:i 
ferior  recti  have  previously  directed  the  pupil  downwaidwi 
and  inwards,  then  the  superior  obHque  tui-ns  it  still  more: 
inwards. 

_  The  oblique  muscles  can  rotate  the  eye  round  its  viisual 
line,  but  not  by  a  voluntary  effort.     The  involuntary: 
action  comes  into  jilay  in  order  to  combine  the  images,  - 
under  certain  conditions  of  binocular  vision,  as  has  been 
shown  by  Professor  Helmholtz, 

The  fom-  recti  are  antagonists  of  the  two  obUqui ;  the 
recti  muscles  i^ydl  the  eyeball  back,  the  obHqui  forwards. 
The  eyeball  is  in  the  soimd  state  thus  balanced. 

If  one  of  the  four  recti  muscles  be  cut,  the  eyeball  pro- 
trudes somewhat.  "When  one  of  the  obhqui  is  cut,  the 
eyeball  sinks  deeper  in  the  orbit. 

The  two  obliqui,  with  the  external  rectus,  are  antago- 
nists of  the  superior,  inferior,  and  internal  recti. 

By  the  mechanism  just  mentioned,  assisted  by  the 
orbital  capsule,  the  eyebaU  is  balanced  in  such  a  way  that 
when  all  the  muscles  are  in  equilibrium  the  optic  axis  is 
directed  horizontally  forwards. 

The  fom-  recti  rotate  the  eyeball  in  the  vertical  and 
horizontal  directions.  The  obUqui,  by  moving  the  eyeball 
on  theii-  rotation  axis,  and  involuntarily  rotating  the  eye 
round  its  visual  hue,  keep  the  vertical  diameter  of  the 
two  eyes  always  parallel  though  not  veiiical — one  of  the 
conditions  necessary  for  single  vision. 

The  internal  rectus  muscle  of  one  eye,  and  the  external 
rectus  of  the  other,  usually  act  together,  so  also  do  the 
superior  recti  of  the  two  eyes  and  the  inferior  recti. 

But  when  requii-ed  for  the  pui-poses  of  vision  the  two 
internal  recti  act  together,  and  so  also  may  the  two 
external  recti  in  bringing  the  visual  axes  or  lines  fi"om  a 
state  of  strong  convergence  to  a  state  of  paralleUsm,  but 
not  of  divergence. 

In  short,  the  different  muscles  of  the  two  eyeballs  act 
in  various  combinations,  sometimes  as  fellows,  sometimes 
as  antagonists,  according  to  the  manner  in  which  the 
eyes  require  to  bo  directed  to  receive  the  images  of 
the  object  looked  at,  on  corresponding  jmrts  of  the  two 
retina). 
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oth. — Summary  of  the  combined  actions  of  the  musdes  of 

the  eye.*  i 

1st  and  2nd.  Eotation  of  the  cornea  in  the  horizontali 
direction  inwards  and  outwards,  is  effected  by  the  inteiuah 
and  external  recti. 

3rd.  Eotation  directly  upwards  is  not  effected  by  anyi 
one  muscle,  but  is  so  by  the  combined  action  of  thei 
sui^erior  rectus  and  the  inferior  oblique. 

The  superior  rectus  alone  rotates  a  little  inwards,  and( 
the  inferior  obHque  alone  a  little  outwards,  at  the  same* 
time  that  they  respectively  turn  the  eye  upwards  on 
downwards. 

4th.  Eotation  directly  downwards  is  effected  by  thee 
conjoined  action  of  the  inferior  rectus  and  superior  i 
obUque. 

5th.  For  the  diagonal  position  inwards  and  upwards,  ■. 
the  rectus  superior  must  co-operate  with  the  rectus  in-  - 
ternus  ;  whilst  the  obliquus  infeiior  has  to  counterbalance ; 
the  too  strong  action  of  the  rectus  superior  on  the  inch-  • 
nation  of  the  meridian. 

6th.  The  diagonal  position  inwards  and  downwards  is  r 
produced,  in  like  manner,  by  the  combined  action  of  the  . 
rectus  inferior  and  rectus  internus,  with  the  concui'rence  : 
of  the  obhquus  superior. 

7th.  To  bring  the  eye  into  the  diagonal  position  out-  - 
wards  and  upwards,  the  rectus  externus  co-operates  with 
the  two  levator  muscles. 

8th.  To  bring  the  eye  into  the  diagonal  position  out- 
wards and  downwards,  the  rectus  externus  co-operates  • 
with  the  two  depressor  muscles. 

LOSS  OP  COEBESPONDENCE  IX  THE  SENSATIONS  OF  THE  I 
TWO  EYES. 

1st. — Diplopy  or  douhle  vision  with  two  eyes. 

The  conditions  on  which  single  vision,  as  well  as  natu- 
ral double  vision  with  the  two  eyes  depends,  having  been 
premised,  wo  are  prepared  to  cuter  upon  the  study  of 
morbid  double  vision  with  two  eyes. 

*  Dr.  Ailolf  W.aldau,  Zur  Lebre  von  der  Wirkung  und  Liibinung 
der  Augeumuskeln.    Berlin,  1S62. 
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In  limine,  it  may  be  observed,  that  double  vision  with, 
two  eyes  is  altogether  different  in  its  nature  fi-om  the 
double  or  manifold  vision  with  a  single  eye  above  con- 
sidered, the  latter  being  owing  to  ii'regular  refi'action. 
A  ease  of  double  vision  with  two  eyes  is  at  once  dis- 
tinguished by  closing  one  eye,  when  objects  will  be  seen 
single. 

When,  fi-om  any  cause,  there  is  loss  of  the  natural  cor- 
respondence of  the  optic  axes,  coincidence  of  the  centres 
of  revolution,  and  parallelism  of  the  vertical  and  hori- 
zontal diameters  of  the  two  eyes,  the  parts  of  the  two 
retinre,  on  which  images  of  the  same  objects  are  simul- 
taneously projected,  are  not  corresponding  or  identical  ; 
therefore,  in  accordance  with  what  has  been  above  said, 
the  sensations  arising  from  the  two  impressions  are  sepa- 
rately perceived  by  the  mind,  and  the  consequence  is 
double  vision. 

Double  vision  with  two  eyes  is  thus  in  itself  not  a  dis- 
ease, but  the  natural  resiilt  of  derangement  of  those 
conditions  on  which  single  vision  depends.  The  proxi- 
mate cause  of  the  derangement  alluded  to  is,  most  fre- 
quently, pai-alysis  of  some  one  or  more  of  the  muscles 
of  the  eyeball ;  but  it  may  be  some  morbid  production  in 
the  orbit,  or  the  Hke,  displacing  the  eyeball. 

The  two  images  in  diplopy  are  often  distinguished  into 
true  and  false,  or  real  and  imaginaiy ;  but  such  a  dis- 
tinction is  improper,  as  the  image  perceived  by  the  dis- 
placed eye,  although  it  may  be  less  distinct,  is  not  more 
false  or  imaginaiy  than  the  other,  both  being  equally  the 
result  of  sensation  produced  by  the  impression  of  rays  of 
light  on  the  retinse. 

That  one  of  the  two  images  is  more  distinct  than  the 
other,  is  owing  to  the  cii'cumstance,  that  in  one  eye  the 
impression  is  made  on  the  central  part  of  the  retina,  which 
is  more  sensible  than  any  other ;  while  in  the  opposite 
eye,  the  impression  falls  on  a  part  of  the  retina,  which 
according  to  the  degree  of  deviation  of  the  eye  from  its 
right  direction,  is  more  or  less  distant  fi-om  the  centre. 
The  adjustment  of  that  eye,  moreover,  which  receives  the 
impression  on  the  centre  of  its  retina,  corresponds  with 
the  distance  of  the  object  looked  at.  The  other  eye,  not 
being  so  adjusted,  its  image  besides  being  indistinct,  is 
surrounded  by  an  iridescent  halo  (p.  506,  2nd). 

The  relative  position  of  the  two  images  depends  upon 
the  direction  and  degree  of  the  deviation  of  the  eyes. 

p  p 
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Thus:  when  one  eye  is  tm'ned inwards,  its  image  is  on  the 
same  side  {homo7iymous  dij)lopy) ;  when  turned  outwards.s 
it  is  on  the  opposite  side  {crossed  diploj^iy).  Again,  the  twoi 
images  are  seen,  side  by  side,  at  a  gi-eater  or  less  distance,- • 
from  each  other,  when  the  deviation  depends  on  para-, 
lysis  of  the  internal  or  external  rectus  ; — one  above  the 
other,  when  the  deviation  depends  on  a  non-coiTespoa-. 
dence  in  the  action  of  the  superior  or  inferior  rectus ; — 
one  appearing  obliquely  placed  in  respect  to  the  other,: 
when  the  superior  oblique  is  paralyzed. 

As  the  deviation  of  the  axes  or  centi-es  and  diameters 
of  the  eyes  exists  only  when  the  person  looks  in  par- 
ticular directions  and  at  certain  distances,  so  does  the 
double  vision  in  such  cases  take  place  only  when  the 
patient  looks  in  those  directions,  and  at  those  distances;  ' 
thus,  if  the  abductor  muscle  of  the  right  eye  be  palsied,  : 
the  patient  sees  single  on  looking  to  the  left,  but  double 
on  looking  to  the  right ; — if  the  adductor,  the  conti-ary ; 
if  the  superior  obHque,  the  patient  sees  single  when  he. 
leans  his  head  forwards  and  at  the  same  time  rotates  it 
somewhat  to  the  opposite  side,  but  double  on  looking, 
downwards. 

When  double  vision  is  owing  to  deviation  of  the  optic: 
axes,  the  misdirection  of  the  two  eyes  may  exist  in  vaiious 
degrees,  fr-om  an  evident  squint  to  a  scarcely  perceptible 
cast. 

When,  on  the  conti-aiy,  double  vision  is  owing  to  devia- 
tion of  the  vertical  and  horizontal  diameters  of  the  two 
eyeballs  from  parallelism,  in  consequence  of  abnormal 
action  of  one  of  the  oblique  muscles,  there  is  not  so 
much  deviation  of  the  optic  axes,  and,  consequently,  Uttle 
apparent  squint  or  cast,  except  on  looking  downwai-ds. 

The  irregular  or  impeded  action  of  the  muscles  of  the 
eyebaU,  giving  rise  to  diplopy,  may  be  owing  to  an  affec- 
tion of  the  muscles  themselves  or  of  theii-  neiwes,  or  it 
may  be  owing  to  disease  or  uijurj^  of  the  brain,  or  to 
diimkenness,  or  fear,  or  to  derangement  of  the  prima;  via, 
&c.  But  this  is  not  the  place  to  discuss  those  various 
primary  affections  on  which  the  derangement  of  the  action 
of  the  muscles  of  the  eyeballs  depends.  It  is  enough  here 
to  explain  the  natiiro  of  diplopy  with  two  eyes,  in  order 
that,  as  a  symptom  in  any  particular  disease,  it  may  be 
appreciated  at  its  duo  value. 
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2iLd. — General  diagnosis  of  paralysis  of  the  muscles  of 
the  eye. 

We,  fii'st,  note  the  position  of  the  eyes  of  the  patient 
while,  with  his  head  fixed,  he  looks  at  an  object  which  we 
;iiove  slowly  before  him  fi'om  one  side  to  the  other,  and 
Irom  above  downwards. 

We  nest  cover  one  eye,  and  then  the  other  eye,  and 
make  the  same  ti'ials  on  each.  At  the  same  time  we  take 
uotice  how  the  covered  eye  is  directed,  while  the  other 
tixes  the  object. 

Having  thus  discovered  which  eye  is  affected,  and  deter- 
Eiined  the  symptoms  of  vertigo,  and  the  errors  in  the  j)ro- 
jection  of  the  field  of  vision  which  arise  fi'om  the  closure 
oi  the  sound  eye,  we  have  recoui'se  to  the  testing  of  the 
double  images,  which  is  a  means  calculated  to  afford  us 
•  ■xact  information  as  to  the  slightest  deviation  of  one  eye. 

If  the  eye  is  turned  in,  the  imj^ression  is  made  on  the 
iuner  part  of  the  retina,  and  the  projection  of  the  image 
:s  to  the  temporal  side  ;  so  that  the  left  image  belongs  to 
the  left  eye,  and  the  right  to  the  right.  If,  on  the  con- 
trary, one  eye  is  tm-ued  out,  the  impression  is  made  on 
the  temporal  side  of  the  retina,  and  the  image  is  projected 
iiiwards  to  the  nasal  side,  and  thus  crosses  the  other. 
Hence,  the  right  hand  image  belongs  to  the  left  eye,  and 
the  left  hand  image  to  the  right  ej'e. 

For  the  same  reason,  a  deviation  of  the  visual  line 
downwards  gives  an  image  seated  above  the  level  of  that 
'if  the  sound  eye ;  while  in  a  deviation  upwards  the  image 
'jf  the  misdirected  eye  is  below  that  of  the  sound  one. 

If  the  visual  line  is  not  sti'aight  inwards,  or  downwards, 
but  tui-ned  in  the  diagonal  direction,  the  con-esponding 
deviation  of  the  double  image  is  also  observed. 

3rd. — Paralysis  of  the  muscles  supplied  by  the  nerve  of  the 
third  p)air. 

The  result  of  paralysis  of  the  muscles  supplied  by  the 
iierve  of  the  third  pair,  viz.,  the  levator  palpcbra3,  the  in- 
ternal, superior,  and  inferior  recti,  the  inferior  oblique 
iind  the  sphincter  fibres  of  the  ii-is,  is  : — 

1st.  Paralytic  ptosis. 

2nd.  Paralytic  divergent  luscitas. 

3rd.  Paralytic  mydriasis,  and  loss  of  adjustment  for 
near  sight. 

P  P  2 
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Paralytic  ptosis. — TMs  is  a  hanging  down  of  the  upper 
eyelid  over  the  eye,  Fig.  141,  in  consequence  of  paralysis 


Fio.  142. 


of  its  levator  muscle  permitting  of  the  unrestrained 
action  of  the  orbicularis  palpebrarum.    The  patient  can 
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thus  open  his  eye  only  by  raising  the  eyeUd  with  his 

finffer.    Fig.  142.  , 

Paralytic  divergent  luscitas.-Wien  the  upper  eyehd  is 
raised  ^th  the  finger,  the  eye  is  seen  to  be  tui-ned  rather 
outwards  and  sometimes  downwards,  Fig.  142,  m  con- 
sequence of  the  paralysis  of  the  internal,  superior  and 
inferior  recti  permitting  of  the  unrestramed  action  oi  tHe 
external  rectus,  and  paralysis  of  the  inferior  oblique 
pei-mitting  of  the  unrestrained  action  of  the  superior. 
The  patient  is  at  the  same  time  unable  to  move  the  eye 
upwards  or  downwards.  From  the  non-correspondence 
of  the  two  eyes  occasioned  by  the  eversion,  the  patient 
sees  double,  especially  when  he  looks  to  the  opposite 
side,  and  is  apt  to  become  giddy  if  he  attempts  to 
walk  while  he  holds  the  eye  open.  By  loolong  and 
leaning  the  head  to  the  same  side,  the  double  visiou 


ceases. 


Mydriasis,  and  loss  of  adjustment  for  near  sight— A.S 
above  explained,  mydiiasis  is  persistent  dilatation  ot 
the  pupil,  notwithstandiug  exposure  to  Ught,  owing  to 
the  paralysis  of  the  cii-cular  fibres  of  the  ms  pei-mitting 
of  the  um-estrained  action  of  the  radiatmg  ones  (p.  446), 
whilst  the  loss  of  adjustment  for  near  sight  is  owing  to 
paralysis  of  the  muscular  fibres  subservient  to  that  func- 
tion. 

It  is  to  be  observed,  that  any  one  of  these  three  drt- 
ferent  states  may  exist  separately.  The  ptosis  without 
immobility  of  the  eyeball ;  the  immobility  of  the  ejebaR 
may  not  be  accompanied  by  ptosis.  Ptosis  and  immobihty 
of  the  eyeball  sometimes  exist  without  mydriasis  and 
paralysis  of  adjustment,  but  the  two  latter  more  frequently 
without  the  two  former.  .  . 

According  to  Dr.  Bonders,  uncomplicated  mydriasis 
with  paralysis  of  near  adjustment  is  more  common  in 
women  and  children,  while  general  paralysis  of  the  oculo- 
motor is  more  common  in  men. 

Analysis  of  the  phenomena  attending  paralysis  of  the 
internal,  superior,  and  inferior  recti  of  the  left  side* — 
Paralysis  of  the  left  internal  rectus. — If  the  patient  fixes 
an  object,  which  we  move  ia  a  horizontal  du-ection  from 
left  to  right,  the  two  visual  liaes  are  properly  directed  to 
about  as  far  as  the  middle  line.  From  thence,  the  left  eye 
is  misdirected  outwards,  and  that  the  more  the  further 


*  Dr.  AJolph  Waldau,  op.  cit. 
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we  caiTy  the  object  to  the  right.  This  pathological  diver 
gence  appears  somewhat  sooner  on  turning  the  ey- 
towards  the  right  when  the  patient  looks  upwards  t" 
it  does  when  he  looks  downwards.  IS  we  cover  the  right- 
eye  with  the  hand,  whilst  the  patient  fixes  the  object  witki 
his  left  eye,  the  latter  admits  of  being  moved  by  jerkKi 
to  the  right  beyond  the  middle  line  to  the  extent  of  aboufci 
10°  or  15°  by  the  vicarious  action  of  the  rectus  superiorM 
and  rectus  inferior.  Meanwhile,  the  right  eye  deviates  ■ 
under  a  still  larger  ang:le  outwards,  than  previously  tooki 
place  at  the  corresponding  situation  fi-om  the  affected  eye.t-i 
The  patient  complains,  at  the  same  time,  of  vertigo,  and  c 
when  he  ti-ies  to  reach  the  object,  his  grasp  faUs  to  then 
right  side  of  it. 

In  order  to  correct  the  diplopy,  he  turns  his  head  so 
much  towards  the  right,  that  he  requires  to  look  to  the 
left  at  all  the  objects  before  him.    On  testing  the  double 
images,  we  find  in  the  whole  right  half  of  the  field  crossed 
diplopia,  that  is,  the  image  of  the  left  eye  stands  to  the 
right  side.    The  distance  between  the  two  images  in-  -j 
creases,  the  further  the  object  looked  at  is  situated  to  the  ^ 
right.    The  Une  dividing  that  half  of  the  field  in  which  a 
the  vision  is  single  fi-om  that  in  which  it  is  double  is  in-  - 
clined  obliquely  to  the  left. 

The  prism  required  to  correct  this  displacement  of  the  f 
image  of  the  left  eye  requii-es  to  be  held  with  its  base  • 
next  the  nose. 

The  double  images  are  parallel  and  equally  high  ;  ex-  ■ 
cept  in  the  diagonal  positions  to  the  right  and  ujjwards  • 
and  to  the  right  and  downwards,  where  there  is  an  obliquity  ■ 
and  a  difi'erence  in  height, — the  image  of  the  left  eye  on  . 
looking  towards  the  right  and  upwards  being  inclined  to 
the  right  and  lower — whilst  on  looking  towai-ds  the  right  : 
and  downwards,  it  is  incUned  obliquely  to  the  left  and  1 
higher. 

Paralysis  of  the  left  rectus  superior. — The  patient  directs  • 
both  eyes  properly  in  the  lower  half  of  the  field  of  view ; 
but  the  more  he  looks  upwards,  the  more  does  the  visual 
line  of  the  left  eye  remain  misdirected  downwards.  At 
the  same  time,  a  slight  divergence  is  perceptible.  'NMiilst 
the  afi'ected  eye  is  thus  ill-directed,  the  sound  one,  while 
covered  bj'  the  hand,  turns  upwards  under  a  greater 
angle  than  that  at  which  the  afi'ected  eye  prerioiisly 
turned  downwards.  When  the  patient  tries  to  reach  an 
object  ho  passes  it  by  above.    In  order  to  obviate  the 
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diplopv  the  patient  bends  his  head  backward  so  that  he 
mavhaVe  always  to  tm-n  the  eyes  doTTOwards. 

In  testia"  the  double  images,  we  move  the  object  m 
the  vertical  direction  from  below  upwai-ds.  There  then 
ameai-  in  about  the  horizontal  visual  plane  crossed  double 
iia-es  at  unequal  heights;  of  which  that  of  the  left  eye 
isincUned  obhquely  to  the  i-ight.  The  difference  in  height 
increases  the  fui-ther  we  move  the  object  upwards.  11, 
when  the  visual  plane  has  reached  a  certam  mcbnation 
upwards,  we  move  the  object  in  this  plane  from  leit  to 
iMht  the  difference  in  height  of  the  double  images 
riches  its  maximum  when  the  visual  line  is  dn-ected 
about  ''0°  to  the  left,  and  diminishes  m  proportion  as  the 
,  patient  has  to  look  to  the  right.  On  the  other  hand,  the 
obliquity  of  the  one  double  unage  appeai-s  at  hrst  less 
evident,  and  becomes  more  considerable  the  farther  we 
imove  the  object  to  the  right.  This  is  owing  to  the  cir- 
CTunstance  that  the  influence  of  the  superior  and  mterior 
'  recti  on  the  position  of  the  cornea  in  respect  to  height 
increases,  the  more  the  visual  hne  approaches  the  mus- 
:  cular  plane ;  on  the  conti'ary,  it  causes  greater  deviation 
of  the  meridian  the  more  the  visual  line  approaches  the 
'  rotation  axis  of  these  muscles. 

The  lateral  distance  between  the  crossed  double  images 
is  greatest  in  the  middle  part,  and  diminishes  on  either 

■  side.  As  the  difference  in  height  towards  the  left  appeai-s 
;  earher,  the  line,  dividing  the  field  of  single  from  that  of 
:  double  vision,  does  not  lie  horizontal,  but  rises  obliquely 
:  towards  the  right. 

Faralysis  of  the  left  infeinoi-  rectus.— This  is  character- 
1  ised  by  a  series  of  symptoms  altogether  similar,  only  that 
I  they  present  themselves,  of  course,  in  the  lower  haK  of 
I  the  field  of  view.  . 

Paralysis  of  the  left  inferior  oblique  muscle.— This  does 
;  not  requiie  to  be  particularly  discussed,  even  supposing 
:  it  were  to  occur  alone  ;  because,  in  looking  upwards,  ap- 

■  pearances  must  of  course  present  themselves,  analogous 
•  to  those  which  actually  occur,  in  the  lower  half  of  the 

field  of  view,  when  the  superior  oblique  is  paralysed.  See 
paralysis  of  the  superior  obUque. 

Causes.— Paralysis  of  the  parts  supplied  by  the  neiwe 
of  the  tlm-d  paii-  sometimes  comes  on  under  the  same  cir- 
cumstances as  rheumatism,  viz.,  exposui-e  to  cold  and 
damp.  Such  cases  are  properly  viewed  as  being  of  a 
rheumatic  character. 
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Paralysis  of  the  muscles  of  the  eye  is  often  depeudem 
on  syphilis.  '■ 

The  cause  of  the  paralysis,  however,  may  be  cons-estion  • 
extravasation,  effusion,  a  tumoui-,  &c.,  consequent  some- 
times to  blows  or  faUs  on  the  head,  involving  the  inter-- 
cranial  portion  of  the  nerve.  In  such  cases  both  nerves- 
are  liable  to  be  affected. 

Eheumatic  paralysis  of  the  parts  suppHed  by  the  nerve 
oi  the  thii-d  paii-  soon  developes  itself  after  the  exposure 
i  aralysis  of  the  same  parts,  owing  to  intercranial  disease 
may  according  to  the  natui-e  of  that  disease  come  on  sud- 
denly or  graduaUy,  and  be  accompanied  with  paralysis  of 
other  parts. 

_  When  all  parts  supplied  by  the  thii-d  pair-  are  paralysed 
it  is  probable  that  the  seat  of  the  affection  of  the  neive 
is  at  or  near  its  origin.  When,  on  the  contrary,  certaui 
parts  only  are  paralysed,  the  disease  probably  implicates 
only  certain  peripheral  branches  of  the  nerve. 

Pro(/«o,ns.— Eheumatic  or  syphilitic  paralysis  is  often 
cui'ed,  though  it  may  yield  but  slowly.  The  same  may 
be  said  of  cases  apparently  owing  to  some  cerebral  affec- 
tion, which  have  come  on  suddenly.  In  slow  cerebral 
cases  the  prognosis  is  not  only  unfavoui-able,  but  the 
paralysis  under  consideration  may  be  but  a  comparatively 
unimportant  part  of  the  case. 

Treatment. — The  plan  of  ti-eatment  in  the  rheumatic 
cases  is  the  general  antiphlogistic  (p.  138,  et  seq.),  consist- 
ing of  bleeding,  mercurialisation,  and  counter-initation. 
According  to  the  circumstances  of  the  case,  bleeding 
should  be  by  venesection  or  leeches,  or  both ;  the  mer- 
cui'ialisation  should  be  imshed  to  decided  affection  of  the 
mouth;  the  counter-ii-ritation  may  be  made  by  blisters 
to  the  crown  of  the  head  or  over  the  brow.  The  same 
plan  of  treatment  is  aj^pHcable  in  sudden  cerebral  cases. 
But  in  slow  cerebral  cases  the  alterative  plan  of  treat- 
ment with  counter-ii-ritation  is  the  only  one  admissible. 

A  man,  set.  41.  Oct.  14.  About  ton  days  or  a  fort- 
night ago  severe  pain  in  the  left  temple  ciime  on ;  fi-om 
the  temple  it  extended  to  the  forehead  of  the  same  side, 
around  the  orbit,  and  down  the  side  of  the  nose.  The 
pain  was  much  increased  when  warm  in  bed.  Three 
days  ago  the  upper  eyelid  of  the  same  side  became  af- 
fected with  paralytic  ptosis,  and  the  eveball  lost  the 
power  of  being  fully  tm-ned  towards  the  nose.  The 
pupil  is  not  dilated,  and  contracts  on  exposoi-e  to  light. 
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The  skin  of  the  forehead  over  the  left  eye  is  both, 
■vrormer  and  more  red  than  that  of  the  opposite  side. 
Tongue  loaded — appetite  bad — health  generally  has  not 
ibeen  strong. 

To  take  calomel  (gr.  iij.)  and  pulv.  ipecac,  comp.  (gr. 
iviij.)  at  bed-time;  and  after  that  calomel  gr.  j.  with 
opium  gr.  \.  twice  a  daJ^  A  blister  to  be  applied  be- 
hind the  left  ear. 

16th. — To  continue  th.e  pills  and  take  a  pui-gative 
idraught  to-morrow  morning. 

18th. — Peels  decidedly  better — raises  the  left  upper 
eyelid  more  fully,  but  the  eversion  of  the  eyeball  con- 
itmues,  so  that  he  still  sees  everything  double.  Quite 
free  fi-om  paiu.  Mouth  much  affected  by  the  merciuy. 
[Appears  to  move  the  left  eyeball  inwards  a  little  more 
[thaji  before. 

To  continue  the  pills  and  repeat  the  blister  behind  the 
ear. 

21st. — Eaises  the  upper  lid  nearly  to  the  natui-al  degree. 
Turns  the  eyeball  more  fi'eely  inwards,  correspondence  of 
the  two  eyes  is,  however,  not  quite  perfect,  as  he  still  has 
double  vision.  The  two  images,  however,  appear  less 
widely  separated. 

Mouth  still  much  affected.  Blister  nearly  well.  Bowels 
free. 

23rd. — The  upper  left  eyelid  admits  of  being  raised 
neajly  as  well  as  the  upper  lid  of  the  right  eye,  and 
ihe  correspondence  of  the  axes  of  the  two  eyes  is  now 
neaily  complete,  so  that  double  vision  is  almost  gone. 

Mouth  still  very  sore. 

2oth. — Continues  to  improve.  To  repeat  the  blister 
behind  the  ear. 

28th. — He  now  opens  the  eye  perfectly.  The  double 
vision  is  entii-ely  gone.  No  pain  in  the  head.  Mouth 
still  very  sore,  and  strength  sunken. 
_  Nov.  6th.  —  Mouth  a  little  better,  but  stiU  is  con- 
siderably affected.  To  take  bark  and  soda  powders  thi'ee 
iames  a  day.  (Pulv.  cinchonce, — sodse  sesqui-carbonatis, 
aa.  gi-.  V.) 

_  8th. — Eyes  quite  well.    Mouth  still  tender.    To  con- 
tinue the  powders. 
22nd. — Mouth  much  bettor. 
Jan.  10. — Now  quite  well. 

A  woman,  set.  47.  Ptosis  on  right  side.  Paralysis 
af  all  the  other  muscles  supplied  by  the  third  pair. 
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Pupil  in  a  middle  state  and  sluggish..  Vision  ratliei.-, 
impaired. 

Came  on  two  months  ago,  accompanied  by  violent 
pains  in  the  head,  and  creeping  sensation  over  the  eye--; 
brow. 

Eecovered  under  cupping,  mercuiialisation,  and  coun-a 
ter-irritation.  The  power  over  the  levator  palpebral: 
began  to  be  recovered  soon  after  the  commencement  oi 
the  treatment,  and  was  complete  a  considerable  time  be-< 
fore  the  patient  could  freely  turn  the  eye  inwards,  up-T! 
wards,  or  downwards  in  concert  with  the  opposite  eye.  , 

It  was  tkree  or  four  months  before  recovery  was  per-T 
feet. 

4th. — Paralysis  of  the  muscle  supplied  hy  the  nerve  of  the  ■ 
fourth  pair. 

Paralysis  of  the  superior  oblique  muscle,  as  already, 
observed,  is  not  manifested  by  veiy  evident  loss  of  cor-' 
respondence  in  the  dii'ection  of  the  two  eyes,  except  on. 
looking  downwards,  but  in  consequence  of  the  deviation 
of  parallelism  of  the  vertical  and  horizontal  diameters  of 
the  eyeball  of  the  affected  side  from  those  of  the  other 
eyebaU,  there  is  an  obliquity  in  the  position  of  the  image, 
seen  by  the  former,  so  that  there  results  a  peculiar  form- 
of  double  vision.  This  is  coiTected  on  leaning  the  head.> 
forward  and  to  the  opposite  side,  the  action  of  the  inferior 
oblique  here  restoring  the  parallelism  (p.  573,  et  seq.). 

Analysis  of  the  phenomena  attending  paralysis  of  the  k/t 
superior  oblique  muscle. — The  patient  directs  the  axes  of 
the  two  eyes  to  the  upper  half  of  the  field  of  view  pro- 
perly ;  but  the  more  he  looks  downwards,  the  more  his  eye 
lags  inwai-ds  and  upwards.  While  the  affected  eye  is  iU- 
dii-ected,  the  sound  one  deviates  inwards  and  downwards, ; 
under  a  still  greater  angle.  Vertigo  thereby  comes  on, 
and  the  patient  walks  awkwai-dly  if  he  looks  downwards 
and  to  the  left  at  objects.  In  order  to  prevent  double 
vision  when  the  two  eyes  are  open,  he  bends  his  head 
forwards,  and  at  the  same  time  turns  it  somewhat  to  the 
right.  Tho  homonymous  double  images  appear  in  the. 
lower  half  of  the  field,  and  increase  in  respect  to  difference 
in  height,  tho  further  downwards  the  object  is  ]ilaced.  The 
image  of  tho  left  oyo  is  inclined  obliquely  towards  the 
right.  If  the  look  'is  inclined  downwards  to  a  certein 
degree,  and  if  we  move,  dui-ing  this  inclination  of  the. 


PARALYSIS  OF  THE  EXTEENAL  EECTTJS.  587 


yisaal  plane,  the  object  in  it  from  right  to  left,  the 
lifference  in  respect  to  height  of  the  double  images 
iimimshes,  while  the  obliquity  on  the  other  hand  in- 
sreases,  attaias  its  maximum  when  the  visual  axis  is 
jirected  outwards  about  thirty-five  degi'ees  (that  is,  there- 
fore, coincides  with  the  rotation-axis  of  the  oblique 
oauscles). 

As  the  action  of  the  obliqui,  on  the  tui-ning  of  the 
jornea  downwards,  increases  in  proportion  as  the  visual 
ixis  approaches  the  plane  of  the  muscles  {i.e. ,  the  more  it 
[s  turned  inwards),  so  must  also  the  defective  action  of  a 
.eft  obHque  muscle  be  marked  on  looking  towards  the 
dght ;  and,  for  the  same  reason,  the  line  which  separates 
ie  field  of  single  vision  from  that  of  double  does  not  run. 
lorizontally,  but  rises  obliquely  towards  the  right.  From 
iiiis  is  explained  the  above-mentioned  symptom,  which, 
JO.  general,  strikes  us  on  first  looking  at  a  patient  affected 
rith  pai-alysis  of  the  superior  oblique  muscle,  viz.,  that 
with  the  foi-ward  inclination  of  the  head  is  combined  an 
inclination  to  the  sound  side ;  as  with  jaaralysis  of  the  left 
superior  oblique,  the  field  of  single  vision  has  the  greatest 
sxtent  towai'ds  the  left. 

In  paralysis  of  the  superior  oblique,  objects  appear 
learer  to  the  affected  eye  than  to  the  sound  one.  This, 
sometimes,  also  occurs  in  other  affections,  but  never 
io  stiikiagly  as  in  paralysis  of  the  superior  oblique,  in 
yhich  it  becomes  more  evident  the  further  the  eye  is 
oaoved  towards  the  right. 

The  four  recti  muscles  acting  together  di-aw  the 
jyeball  back  into  the  orbit,  whUe  the  two  oblique  mus- 
sles  are  antagonists  to  them  in  this  respect.  Hence, 
srhile  ia  paralysis  of  several  of  the  recti,  paralytic  exoph- 
thalmits  occui's ;  in  paralysis  of  the  superior  oblique  the 
Jye  win  be  retracted  deeper  in  the  orbit. 

'  5th. — Paralysis  of  the  muscle  supplied  hy  the  nerve  of  the 
sixth  pair. 

_  Paralysis  of  the  muscle  supplied  by  the  nerve  of  the 
nxth  pail',  or  the  external  rectus,  is  of  rarer  occurrence 
^an  that  of  the  muscles  supplied  by  the  nerve  of  the 
ihird  pair. 

In  this  afi'ection  the  eye  is  inclined  towards  the  nose, 
md  cannot  be  tui-ned  out  {convergent  lusciias) ;  and,  of 


588 


PARALYSIS  OF  THE  EXTEENAL  EECTUS. 


coui'se,  in  consequence  of  non-con-espondence  of  the 
eyes  there  is  double  vision,  which,  is  in  this  case  more  fel 
as  the  eye  continues  open. 

Analysis  of  the  phenomena  attending  paralysis  of  tlie  ex 
ternal  rectus  of  the  left  eye. — In  paralysis  of  the  left  ab'i 
ducens  muscle,  both  visual  axes  are  directed  to  the  ligh^u 
The  fui'ther,  however,  the  look  is  turned  to  the  left,  th: 
more  does  the  defective  action  of  the  muscle  appear,  h' 
misdirection  of  the  visual  axis  inwards.    If  we  move  th^. 
object  in  a  horizontal  dii-ection  fi-om  right  to  left,  it  wil- 
continue  to  be  fixed  to  about  as  far  as  the  middle  Une 
from  thence  the  visual  axis  is  misdirected  inwards,  aac. 
that  so  much  the  more  the  fui'ther  we  go  to  the  left.    I  i 
we  make  the  same  movement  when  the  visual  plane  if 
dii'ected  somewhat  upwards,  the  misdirection  takes  jjlact 
later ;  when  directed  somewhat  downwai-ds,  it  takes  place 
sooner. 

This  is  owing  to  the  law,  that  on  inclination  of  thtf: 
visual  plane  downwards,  there  is  a  tendency  to  conver-: 
gence  ;  on  elevation  of  the  visual  jDlane  upwai'ds,  there  is- 
a  tendency  to  divergence. 

Pathological  divergence  is,  therefore,  more  manifest? 
when  looking  upwards ;   pathological  convergence,  on 
looking  downwards. 

On  closing  the  sound  eye,  an  object,  stUL  somewhat^ 
above  the  middle  Hne,  moved  fi'om  right  to  left,  may  be 
fixed  towards  the  left.    It  might,  d  priori,  be  supposed 
that  the  two  obliqui  must  combine  in  a  vicarious  action 
on  the  failui'e  of  the  activity  of  the  abducens,  inasmuch 
as  they  counterbalance  each  other  in  respect  to  theii-  action  - 
upwards  and  downwards,  and  to  the  inclination  of  the ; 
vertical  meridian,  and  so  move  the  cornea  in  the  hori- : 
zontal  dii-ection  outwards  to  about  35°.     This  action, 
which,  so  far  as  regards  the  position  of  the  muscles,  is 
possible,  does  not  in  fact  occur-.    On  the  conti-aiy,  when 
the  abducens  is  completely  paralysed,  those  two  muscles 
move  the  globe  at  most  only  ld°  outwards  ;  and  this  takes 
place,  not  by  a  single  equable  ti-action,  but  the  cornea 
moves  by  jerks,  now  following  one  muscle,  now  the  other,  . 
in  a  zig-zag  way. 

If  wo  observe  what  the  sound  eye,  which  we  have 
covered  with  the  hand,  is  meanwhile  doing,  wo  find  that 
it  is  misdirected  inwards  of  the  object,  and  that — which  is 
a  point  of  groat  importance  for  the  diagnosis — under  an 
angle  which  is  greater  than  that  under  which  the  affected 
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ije  was  previously  misdii-ected  during  the  action  of  the 
Bound  one.  This  symptom  presents  itself  in  all  cases  of 
3aralysis  of  the  muscles  of  the  eye,  and  is  so  far  cha- 
»cteristic  of  them  that  it  indicates  how  a  veiy  sti'ong  im- 
Dulse  of  the  will  which  is  called  up,  in  order  to  bring 
tbout,  by  an  effort,  a  certain  position  of  the  ej-e,  calls 
forth  in  the  other  eye,  which  is  normally  inneiTated,  an 
jxcessive  effect  by  a  very  strong  associated  movement. 

The  small  effect  which  is  brought  forth  towards  the 
ade  of  the  pai-alysed  muscle  by  a  strong  impulse  of  the 
ipiU,  at  the  same  time  calls  forth  another  symptom ;  the 
satient,  namely,  projects  his  whole  field  of  vision  too  far 
iowards  that  side  towards  which  the  paralysed  muscle 
should  turn  the  eye,  and  towards  which  he  thinks  he  has 
OTned  it,  in  accordance  with  his  intention.  Greater 
rertigo  thus  comes  on.  When  the  left  abducens  is  para- 
ysed,  the  patient  passes  to  the  left  side  of  the  objects 
ae  wishes  to  avoid. 

On  opening  both  eyes,  this  vertigo  usually  does  not 
)ccur.  The  diplopy  is  the  only  distui'bance.  In  order  to 
jorrect  this,  the  patient  turns  the  head  to  the  left,  as  he 
;hen  sees  all  objects  in  the  right  half  of  the  field  of  view, 
n  which  he  can  unite  the  two  visual  axes. 

To  test  the  double  images  more  minutely : — If  we  move 
in  object  in  the  horizontal  visual  plane  fi-om  right  to  left, 
.t  is  seen  single  to  about  as  far  as  the  middle  line.  From 
ihence  towards  the  left  it  appears  double.  The  double 
mages  are  homonymous,  i.e.,  the  left  belongs  to  the  left 
3ye,  the  right  to  the  right  eye.  They  stand  parallel  to 
sach  other  equally  high,  and  separate  further  from  each 
jther  the  more  the  object  is  to  the  left.  If  we  test,  in 
ie  same  way,  the  position  of  the  two  images  when  the 
visual  plane  is  inclined  upwards  and  downwards,  we  find 
ihat,  in  the  first  case,  the  double  images  appear  further 
X)  the  left,  and,  in  the  second  case,  fm'ther  to  the  right ; 
shat,  therefore,  those  halves  of  the  field  of  view,  in  which 
rision  is  single,  are  not  separated  from  those  in  which 
fision  is  double  bj-  a  vei'tical  line,  but  by  a  line  obliquely 
inclined  towards  the  left. 

In  order  to  correct  the  double  vision  by  a  prism,  we 
unst,  as  in  all  cases  of  pathological  convergence,  hold  it 
with  the  base  outwards  before  the  affected  ej-e ;  as,  in 
"his  way,  the  rays  of  light  fi-om  the  object  looked  at, 
yhich  would  arrive  at  a  part  of  the  retina  situated  on  the 
uiBide  of  the  macula  lutea,  are  diverted  by  the  prism  to- 
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wards  its  base,  and  thus  directed  fui-tlier  outwards.  Thej 
are  therefore,  the  strength  of  the  piism  being  suitable 
thi-own  exactly  on  the  centre  of  the  retina. 

Causes. — What  has  been  said  of  paralysis  of  the  paris 
supplied  by  the  nerve  of  the  thii-d  pan-,  is  appKcable  tc 
paralysis  of  the  external  rectus.    In  one  of  the  following 
cases  it  appears  to  have  been  occasioned  by  a  blow  on  the- 
temple. 

Prognosis. — This  palsy  is  more  tedious  of  cure  than  that 
of  the  muscles  supplied  by  the  thii'd  pair. 

Treatment, — This  is  illustrated  by  the  two  following 
cases : — 

A  woman,  set.  41,  received  a  blow  with  a  fist  on  the  left 
temple,  close  to  the  outer  corner  of  the  eye.  The  skin  was 
broken,  and  bleeding  took  place  at  the  time,  and  by-and- 
by  the  eyelids  became  swollen  and  livid. 

The  sight  was  not  at  first  affected,  but  about  three  weeks 
afterwards  everything  suddenly  appeared  to  the  patient 
confused. 

Shortly  after  this,  when  the  patient  appKed  for  advice, 
the  immediate  effects  of  the  blow  had  disaj^peared,  except 
some  slight  conjunctival  ecchymosis  next  the  outer 
angle. 

On  examination  it  was  obseiTed  that  the  left  eye  was 
more  prominent  than  the  right,  and  that  it  could  not  he 
turned  towards  the  left  in  concert  with  the  right  eye.  The 
patient,  therefore,  saw  double ;  she  was  quite  able  to  trmi 
the  left  eye  towards  the  right  in  concert  with  the  right 
eye ;  in  this  case  vision  was  single. 

After  the  blow,  suffered  fi-om  headache,  which  ceased 
after  the  defect  of  sight  supervened. 

The  treatment,  which  consisted  in  cupping  once  to 
about  5viij.,  mercmialisation,  reijeated  blistering,  and 
latterly  quinine,  was  continued  for  about  two  months 
before  any  manifestation  of  improvement.  She  was  then 
able  to  tuiu  the  eye  towards  the  outer  corner  to  some 
extent. 

In  another  fortnight  she  was  able  to  turn  the  left  eye 
almost  perfectly  towards  the  outer  comer,  and  was  no 
longer  distui'bed  with  double  vision. 

A  man,  rot.  36,  laboming  under  diplopia.  When  a 
finger  is  held  before  him  ho  sees  two  images  side  by  side. 
If  the  finger  be  held  to  the  left,  the  images  approximate 
until  they  coalesce,  and  one  only  is  seen.    If  the  finger 
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be  held  to  the  right,  on  the  contrary,  the  two  images  are 
jeen  'svider  apart. 

It  is  the  right  eye  which  is  at  fault ;  the  external  rectus 
l  eing  paralysed  so  that  he  cannot  turn  it  towards  the 
temple.  Siiifered  pain  over  both  eyebrows  yesterday. 
Had  gononhoea  about  thi-ee  months  ago. 

The  patient  was  cupped  on  the  right  temple  to  ^viij., 
when  fii-st  seen,  and  again  a  fortnight  after.  He  took 
calomel  and  opium  to  the  extent  of  affecting  his  mouth 
and  keeping  it  so  for  three  or  four  weeks.  Had  an  occa- 
sional laxative,  and  was  repeatedly  blistered. 

Under  this  treatment  he  began,  in  the  com-se  of  three 
weeks,  to  improve,  gradually  gaining  more  and  more  the 
power  to  tui'u  the  eye  towards  the  temple,  whilst  double 
vision  became  proportionally  less,  until,  at  last,  in  the 
course  of  a  few  weeks  more,  he  was  able  to  move  the  right 
eye  m  perfect  concert  with  the  left,  and  double  vision 
wholly  ceased. 

6th. — Prismatic  glasses  as  a  means  of  promoting  the 
recovery  of  paralysed  muscles. 

When,  by  appropriate  medical  treatment,  the  paralysis 
begins  to  subside,  recovery  may  be  promoted  by  exer- 
cising the  muscle.  For  this  purpose,  it  has  been  recom- 
mended to  place  before  the  afTected  eye  a  prismatic  glass, 
with  its  base  on  that  side  towards  which  the  eye  should 
be  dii'ected.  The  image  on  the  retina  of  the  affected  eye 
is  thus  brought  to  correspond  so  nearly  with  the  image 
on  the  retina  of  the  sound  eye,  that  the  diploj^y  becomes 
annoying,  and  efforts  are  instinctively  made  to- bring  the 
relaxed  muscle  into  play  in  order  to  correct  it.  The 
parts  of  the  two  retinae  on  which  the  impressions  are 
made  being  so  neaidy  corresponding,  no  great  exertion  of 
the  affected  muscles  is  required  to  establish  a  coalescence 
of  the  two  images. 

After  a  perseverance  in  this  exercise  of  the  affected 
amscle  for  a  week  or  so,  a  weaker  prism  is  to  be  used, 
und  so  on  until  the  muscle  recovers  its  full  power  and  the 
correspondence  in  the  movements  and  sensations  of  the 
two  eyes  is  re-established. 

In  the  two  cases  above  related,  this  took  place  of  itself 
without  the  holj)  of  prismatic  glasses. 


592 


STBABISMTJS  AND  LUSCITAS. 


LOSS   OF    CORRESPONDENCE   IN    THE    DIRECTION   AND  ; 
MOVEMENTS  OF  THE  TWO  EYES. 

1st. — Apparent  Strahismus. 

The  visual  axes  or  lines — tlie  lines,  namely,  -whicli  ex-\l 
tend  from  the  centi-al  spot  of  the  retina  thi-ough  the:> 
optical  centre  of  the  eye — are  parallel  when  a  distant' 
object  is  looked  at ;  if  not  parallel,  there  must  be  squint. 
In  some  cases,  however,  as  pointed  out  by  Dr.  Bonders, > 
there  is  an  appearance  of  squint,  though  the  visual  lineS' 
are  really  parallel,  owing  to  the  cii'cumstance  that  the'-' 
axes  of  the  cortiece  are  not  in  nonnal  relation  with  the  . 
visual  lines. 

In  emmetropic  eyes,  the  'visual  line  always  cuts  the.- 
cornea  on  the  nasal  side  of  its  axis, — hence,  when  the  .> 
visual  lines  are  parallel,  as  in  viewing  distant  objects,  the  ii 
axes  of  the  cornese  diverge  somewhat. 

In  hypermetropic  eyes  the  axes  of  the  comese  diverge  ? 
fr'om  the  ■visual  lines  much  more  than  in  emmetropic  > 
eyes,  so  that  in  looking  at  distant  objects  the  hyperme-  ■ 
tropic  person  appears  as  if  squinting  outiuards. 

In  myopic  eyes,  on  the  contrary,  the  visual  line  some-  - 
times  cuts  the  cornea  on  the  temporal  side  of  its  axis,  ■ 
though  at  a  very  small  angle.    In  such  a  case,  there  is  an 
appearance  of  convergent  squint,  when  the  visual  Hnes  are  ■ 
parallel  in  looking  at  distant  objects. 

The  conditions  on  which  this  apparent  strabismus  ■ 
depends,  it  will  be  seen,  play  an  important  pai-t  ia  the  ^ 
production  of  real  sti-abismus.  | 

2nd. — Straiismus,  or  sqiiintiiig,  and  htscitas,  or  immovabU  'f 
distortion  of  the  eyeballs.  ' 

Strabismus  and  luscitas  are  equally  chai-acterized  by 
loss  of  the  natural  correspondence  of  the  optic  axes  or 
lines ;  but  in  the  fonner,  this  is  owing  to  want  of  bar-  i 
mony  in  the  movements  of  the  eyes,  not  to  loss  of  motive  •  ( 
power,  for  the  squinting  eye  becomes  straight  and  capa- 
ble of  being  dii-ected  to  any  object  when  the  other  eye  is 
closed ;  whilst  in  the  latter  it  "is  owing  to  one  eye  being 
fixed  more  or  less  immovably  in  one  dii-cction,  in  conse- 
quence either  of  paralysis  of  the  muscle  moving  the  eye- 
ball in  the  opposite  dii-ection,  or  of  organic  couti-action 
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and  adhesion  of  tlie  muscle,  &c.,  of  the  side  to  which,  the 
eyeball  is  tinned. 

The  foUowing  are  the  principal  forms  of  strabismus  : — 

1,  Strabismus  convergens ;  2,  strabismus  divergens ;  3, 
strabismus  sursumvergens ;  4,  strabismus  deorsum  vergens. 

Of  these  ditferent  forms,  by  far  the  most  frequent  is 
strabismus  convergens. 

Sfrabismits  divergens,  though  rare,  is  next  in  frequency. 

Strabismus  sursumvergens  and  strabismus  deorsumvergens 
are  rery  rare. 

It  is  to  be  remarked  that  the  affected  eye  is  not  always 
fcnmed  exactly  inwards,  outwards,  upwards,  or  down- 
wards, but  may  be  inclined  in  the  intermediate  dii-ec- 
tions;  sometimes  in  a  state  betwixt  strabismus  sur- 
'stmiTergens  and  strabismus  convergens,  and  sometimes 
r  betwixt  strabismus  sursumyergens  and  sti-abismus  di- 
vergens. 

3rd. — Strabismus  convergens. 

Objective  characters. — In  simple  convergent  strabismus,  the 
pupil  of  one  eye  is  habitually  more  or  less  tui'ned  to- 
wards the  nasal  canthus,  whilst  the  other  eye  looks 
straight  forward,  and  is  capable  of  being  directed  to  the 
various  objects  on  which  the  person  fixes  his  regard.  It 
is  only  when  the  habitually  well-dii-ected  eye  is  closed, 
that  the  inverted  eye  becomes  straight  and  falls  under 
j  the  command  of  the  patient  to  be  turned  in  any  direc- 
tion; but  as  soon  as  the  fozTuer  eye  is  again  opened,  the 
person  loses  all  command  over  the  other,  and  it  falls  back 
mto  its  original  state  of  inversion. 

When  the  habitually  well-directed  eye  is  covered  it 
.  squints,  while  the   previously  squinting  eye  becomes 
properly   directed;    though   it,   perhaps,   resumes  its 
straight  direction  tardily  and  with  apparent  difficulty. 

In  cdternating  convergent  strabismus,  the  patient  has 
sometimes  the  power  voluntarily  to  dii'ect  either  e5'e 
properly ;  but  while  this  is  done,  the  other  falls  into  the 
■  state  of  inversion . 

In  other  cases  the  habitvially  squinting  eye  becomes 
straight,  and  the  opposite  eye  squints  without  the  will  of 
the  patient. 

In  regard  to  the  relative  frequency  with  which  the 
right  or  the  left  eye  is  tiu-ned  in,  it  appears  that  the  left 
•  ye  is  rather  more  prone  to  be  so  than  the  right. 

Q  Q 

I 
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Subjective  Symptoms. — An  early  symptom  is  double 
vision,  thougli  of  this  the  patient  does  not  continue  Ion" 
sensible.  It  is,  however,  always  found,  that  if  the  visio^^ 
of  both  eyes  is  tolerably  good,  and  the  attention  is  fairly 
fixed  on  their  sensations,  single  objects  held  dii-ectly  before 
the  face  are  seen  double. 

The  double  vision  usually  attending  sti'abLsmus  is 
owing  to  the  circumstance  that  non-con-esponding  parts 
of  the  two  retinte  are  impressed  by  the  rays  of  light  pro- 
ceeding from  the  same  object  (p.  577). 

The  image  seen  by  the  properly  directed  eye  appears 
clearer  than  the  other.  This  is  owing  not  only  to  that 
eye  being  the  stronger,  but  especially  to  the  cii-cum- 
stances,  that  in  it  the  impression  is  made  on  the  central 
part  of  the  retina,  which  is  more  sensible  than  any  other ; 
and  that  its  adjustment  corresponds  with  the  distance  of 
the  object  looked  at  (p.  577). 

The  impression  on  the  retina  of  the  squinting  eye 
being  on  the  nasal  side,  the  second  image  appears  pro- 
jected out  towards  the  temjjle,  i.  e.,  on  the  right  side, 
supposing  the  affected  eye  to  be  the  right.  The  diplopia 
is  thus  homonymous. 

The  image  of  the  affected  eye  is  clearer,  and,  in  conse- 
quence, the  diplopy  more  striking  the  less  the  cast  of  the 
eye;  hence  the  double  vision  may  be  noticed  by  the 
patient  before  the  misdirection  of  the  eye  attmcts  the 
attention  of  those  about  him.  When  the  squint  becomes 
greater,  double  vision  ceases  in  many  cases,  because  the 
impression  on  the  sound  eye  is  much  more  vivid  than  that 
on  the  distorted  one ;  and  we  know  by  expeiTment,  that  of 
impressions  dissimilar  in  force  on  the  two  eyes,  the  mind 
perceives  the  stronger,  to  the  exclusion  of  the  weaker. 

Causes. — The  remote  causes  to  which  sti'abismus  has, 
in  different  cases,  been  attributed,  are  very  various. 
They  are  such  as  the  following :  Convulsions  during 
infancy ;  difficult  dentition ;  hooping-cough ;  measles ; 
small-pox;  worms;  injmies  and  diseases  of  the  head; 
fright;  anger;  injiuies,  inflammation,  and  other  diseases 
of  the  eyes,  such  as  opacities  of  the  cornea ;  and  a  habit 
of  misdirecting  the  eyes,  whether  from  imitation,  or  trnng 
to  look  at  objects  too  near  the  eyes  or  otherwise  dis- 
advnntagoously  placed.  The  rolling  of  the  eyes  inwards 
in  photophobia.  In  many  cases,  again,  no  csiuse  at  all 
has  been  assigned. 

Is  defective  vision  of  one  eye  a  cause  of  strabismus  f — In 
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most  cases  the  vision  of  the  squinting  eye  is  imperfect ; 
but,  it  may  be  asked,  is  this  cause  or  effect,  or  are  not 
the  defective  vision  and  strabismus  both  effects  of  one  and 
the  same  cause  ? 

As  both  eyes  have  a  tendency,  the  one  to  tui-n  in, 
while  the  other  remains  str-aight,  imperfect  vision  of  one 
eye  will  opei-ate  as  a  cause  of  rendering  the  squint 
habitual  in  that  eye,  for  the  reason  that,  as  one  eye  only 
can  be  dii-ected  sti'aight  at  one  time,  it  is  natm-ally  the 
stronger  eye  which  is  so.  In  this  case  it  is  to  be  re- 
marked, however,  that  the  imperfect  vision  is  not  the 
cause  of  the  squint  itself  ;  it  is  merely  the  cause  of 
determining  it  to  one  eye  rather  than  to  the  other.  The 
justness  of  this  view  is  illusti-ated  by  the  fact,  that  by 
binding  up  the  stronger  eye.  and  sfa-engthening  the 
weaker  by  exercise,  the  strabismus  will  sometimes  shift 
from  the  latter  to  the  former. 

Supposing  defective  vision  of  one  eye  had  some  causal 
connexion  with  the  origin  of  strabismus  itself,  it  could 
scarcely  be  the  efficient  cause,  as  much  more  fi-equently 
all  degrees  of  defective  vision  of  one  eye  exist  without 
the  occmrence  of  sti-abismus ;  and  bHnd  eyes  are  not 
more  prone  to  squint  than  sound  ones. 

Convergent  strabismus  not  nnfi-equently  affects  several 
members  of  the  same  family,  and  has  therefore  appeared 
to  be  in  some  measm-e  hereditaiy.  But  as  Dr.  Donders 
remarks,  it  is  hereditaiy  only  inasmuch  as  hypermetropia, 
on  which  it  so  often  depends,  is  hereditaiy. 

Hypermetropia  the  cause  of  strahismus  convergens. — In  a 
very  large  proportion  of  cases  of  convergent  squint,  Dr. 
Dond  ers  has  found  the  eves  of  the  hypermetropic  con- 
formation. Convergent  squint,  without  hyj^ermetropia. 
he  has,  indeed,  found  the  exception.  In  this  state  of 
■vision,  therefore,  he  considers  that  convergent  squint  in 
general  has  its  oiigin. 

How  does  h3T3ei-metropia  cause  convergent  squint  ? 
In  looking  at  near  objects,  the  hypermetropic  person,  we 
ihave  seen,  (p.  485),  has  to  converge  his  eyes  verv  much 
im  order  to  biing  sufficiently  into  action"  the  necessan^ 
.amount  of  near  adjustment.  Convergent  squint  comes  to 
'be  the  result  of  this  excessive  convergence,  under  the 
[following  co-operating  conditions  : — 

1st.  Defective  sight  of  one  eye,  so  that  the  instinctive 
effort  at  binocular  vision  ceases  to  be  exerted,  and  the 
I  better  eye  only  is  used. 

Q  Q  2 
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2nd.  The  form  of  the  eyeball  and  orbit  and  the  ex 
cessive  power  or  congenital  shi'unken  state  of  the  interne 
rectus,  whereby  the  inversion  of  the  cornea  is  promoted.  _ 

Most  commonly  convergent  strabismus  has  its  origir 
in  early  life,  beginning  about  five  or  seven  years  of  age.>, 
when  the  eyes  come  to  be  tried.  The  hj-pennetropiaii 
on  which  it  depends  is  congenital,  but  is  not  in  thm 
highest  degi-ee,  being  as  yet  only  latent,  that  is,  madSI 
evident  only  when  the  far  adjusting  apparatus  is  excited^ 
to  action  by  atropia.  The  near  adjusting  power  is  still- 
great  enough  to  correct  the  hypermeti-opia. 

At  the  commencement  of  the  affection  later  in  life,  then 
misdirection  of  the  eye  takes  place  only  when  attemptsu 
are  made  to  fijs  an  object  with  the  sight.  The  squiat  isi: 
thus  transient  or  periodical.  Diplopia  no  doubt  occurs,  •> 
but  it  is  rarely  complained  of,  probably  because  thei-. 
patient  is  too  young  to  notice  it. 

The  reason  why  convergent  squint  does  not  occur  in  a 
every  case  of  hypermetropia  given  by  Dr.  Donders  is,  v 
that  the  natui'al  tendency  of  the  visual  lines  instinctively  > 
to  meet  at  the  object  for  the  purposes  of  binocular : 
vision,  presei-ves  the  eyes  from  the  supervention  of  con-  - 
vergent  squint.  Defective  sight  of  one  eye,  however,  by  r 
interfering  with  binocular  vision  obviates  this  natural  . 
tendency,  and  so  leads  to  disuse  of  the  affected  eye. 

It  is  not  in  the  highest  degrees  of  hypermeti-opia  that  ' 
convergent  strabismus  is  most  fi-equent,  but  often  only  in  . 
the  latent  degree,  at  least  in  young  persons. 

Convergent  squint  occm-s  chiefly  in  moderate  degrees  • 
of  hypermeti-opia — facultative  and  relative.    The  eyes  in  f 
such  moderate  degrees,  can  adjust  themselves  for  parallel  ' 
and  even  for  diverging  rays,  and  can,  moreover,  maintain 
this  adjustment  for  some  time,  though  often  only  along 
with  convergence  of  the  visual  lines  to  a  point  situated 
nearer  the  eyes  than  that  whence  the  rays  emanate. 

Proximate  cause. — There  can  be  no  doubt  that  the 
proximate  cause  of  convergent  strabismus  consists  in  some 
affection  of  the  muscles  of  the  eyeball ;  and  the  pheno- 
mena of  strabismus  in  general,  aU  point  to  the  muscular  I 
atToction  being  owing  to  pei"verted  nervous  action. 

In  strabismus  convergens,  is  it  the  action  of  the  ad- 
ductor or  abductor  which  is  at  fault  ?  If  the  adductor,  it 
must  bo  in  a  state  of  tonic  spasmodic  contraction,  with 
this  peculiarity,  that  the  spasm  goes  off  when  the  other 
oyo  is  closed,  and  immediately  rotui-ns  when  it  is  again 


STRABISMUS  CONTERGENS. 


597 


lopened;  and  with  this  further  peculiarity,  that  on  closing 
the  previously  well-dii-ected  ej-e  the  spasm  comes  on  m 
it  at  the  same  time  that  it  goes  oflf  in  the  habitually 
squinting  one. 

Is  it  the  abductor  which  is  at  fault  ?  The  abductor  is 
certainly  not  paralyzed,  for  on  closing  the  habitually 
straight  eye,  it  evidently  exerts  its  proper  function, 
though  often  with  defective  energy  ;  but,  as  soon  as  the 
latter  is  again  opened,  the  abductor  is  no  longer  able  to 
support  the  eye  in  its  natui-al  dii'ection,  so  that  the 
distoi-tion  immediately  returns.  If  the  abductor  be  in 
fiiult  it  is  obvious  that  the  fault,  whatever  it  is,  is 
transferable  from  the  muscle  of  the  one  eye  to  that  of 
the  other. 

It  has  been  infeiTcd  fi-om  the  eye  not  turning  out 
to  the  external  canthus,  on  section  of  the  internal 
rectus  muscle,  that  the  external  rectus  was  paralyzed, 
but  it  appears  that  the  action  of  the  inner  fibres  of  the 
upper  and  lower  recti,  which  are  advantageously  inserted 
for  the  pui-pose,  are  in  general  sufficient  to  restrain  the 
everting  action  of  the  external  rectus  (p.  573,  2nd). 

Organic  change  of  the  internal  rectus  does,  how- 
ever, supei-vene ;  such  as  an  hypertrophied  state  of  the 
muscle,  as  appears  fi'om  post-mortem  examination,  but 
especially  from  obsei-vations  made  during  the  operation 
of  dividing  the  muscle  at  fault.  The  strabismus  thus 
merges  into  luscitas. 

It  is  thus  seen  that  there  are  two  distinct  sets  of  cases 
of  convergent  misdii-ection  of  the  eyes,  viz.,  strabismus 
and  luscitas,  and  that  in  the  fonner  there  is  in  general 
nothing  abnormal  perceptible  about  the  organic  consti- 
tution of  the  muscles  at  fault,  whilst  in  the  latter  there 
is  somewhere  organic  contraction.  But,  between  cases 
which  may  be  called  pui-e  convergent  strabismus  and 
cases  of  luscitas,  there  are  gradations  in  which  the  patient 
stiU  has  more  or  less  power  to  turn  the  eye  out. 

Treatment. — It  is  scarcely  necessary  to  say,  that  what- 
'  ever  prompts  to  a  habit  of  misdii-ecting  the  eyes,  whether 
imitation,  trying  to  look  at  objects  too  near  the  eyes, 
'  or  othei-wise  disadvantageously  placed,  careless  employ- 
.ment  of  the  sight,  and  the  like,  must  be  carefully  guarded 
I  against. 

When  convergent  strabismus  is  of  recent  origin,  and 
I  the  affection  of  the  muscles  is  still  purely  dynamic,  suit- 
1  able  convex  glasses  to  correct  the  hypcrmetropia  should 
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be  worn,  if  the  patient  be  old  enough.    If  not,  the  habi-n 

tuaUy  straight  eye  should  be  kept  under  the  influence  of: 
atropia,  m  order  to  thi-ow  it  out  of  adjustment,  and  thii£_ 
to  force  the  other  into  use  and  a  straight  du-ection.  "| 

Exercise  of  the  habitually  misdirected  eye  duiino-  twop 
or  three  hours  daily,  by  covering  the  other  eye,  has  offcen^j 
been  found  successful  in  cuiing  squint.    Eut  it  is  apt' 
to  happen  that  whilst  the  habitually  misdirected  eye  be- 
comes straight,  the  previously  well-dii-ected  one  turns  in. 

When  strabismus  convergens  has  become  fully  esta-i- 
bhshed,  it  resists,  as  is  well  known,  all  treatment  such  as  n 
that  above  indicated. 

4th. — Section  of  the  internal  rectus  as  a  means  of  cure. 

Ocular  myotomy  appears  to  have  been  practised  by  the  - 
celebrated  itinerant  oculist  the  Chevalier  Taylor,  as  a  j 
means  of  curing  strabismus  more  than  a  hundi-ed  years  •> 
ago ;  but  it  never  came  into  use  as  a  regular  surgical  i) 
oj)eration,  and  so  was  forgotten. 

Of  late  years,  however,  it  has  been  revived.  Sug-  - 
gested  by  several  different  persons  independently,  and  - 
tried  on  the  dead  body  by  Stromeyer  especially,  the  ope-  - 
ration  on  the  living  body  was  fii-st"^  inti-oduced  "into  actual  .. 
practice  by  Dieffenbach. 

It  has  been  seen  that  in  pui'e  sti-abismus  there  is  in  . 
general  nothing  abnormal  perceptible  about  the  organic 
constitution  of  the  muscle  at  fault,  whilst  in  luscitas  there 
is  either  paralysis  or  organic  contraction.  Such  being  the 
case,  the  attempt  to  remedy  organic  luscitas  by  operation, 
every  one  must  admit,  was  justified  by  analogy  with 
club-foot ;  but  certainly  the  same  cannot  be  said  for  the 
operation  in  pui-e  strabismus.  It  must  be  confessed, 
however,  that  the  operation  m  cases  of  pure  strabismus  ■ 
has  proved  more  successful  than  could  a  priori  have  been 
exijected. 

iSection  of  the  internal  rectus  of  the  habitually  mis- 
directed eye  aloiio  may  be  sufficient,  but  section  of  the 
internal  rectus  of  both  C3'cs  is  generally  necessary,  as 
it  is  found  that,  if  one  eye  only  is  oijerated  on,  it  either 
still  remains  inverted,  or,  if  it  is  rendered  straight,  the 
previously  wcll-du-ected  eye  is  apt  to  turn  in. 

Tho  latter  cii'cunistanco  is  analogous  to  that  above 
pointed  out,  \-iz.,  that  when  the  previously  well-du-ected 
eye  is  covered,  and  the  habitually  inverted  one,  by  being 
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thus  called  into  exercise  becomes  straight,  the  former 
turns  in. 

In  double  convergent  strabismus  both  internal  recti 
should  in  like  manner  be  divided  at  the  same  time. 

Posiiion  of  the  patient,  assistants,  and  operator. — This  is 
to  be  arranged  as  above  indicated  for  cataract  (p.  359,  et 
seq.). 

Securing  of  the  eyelids. — For  securing  the  eyelids  the 
■wire  speculum  is  a  convenient  insti-ument,  though  its 
:'use  may  be  dispensed  with,  and  the  eyelids  secui'ed  as 
above  recommended  for  cataract  (p.  360,  et  seq.),  only 
that  this  must  be  done  wholly  by  the  assistants,  as  both 
hands  of  the  operator  are  necessarily  engaged.  One  assis- 
tant may  take  charge  of  both  eyelids  if  there  is  not  a 
second  at  hand.  There  should,  however,  be  an  assistant 
ready  with  small  pieces  of  sponge,  to  wipe  away  the 
blood,  which  sometimes  flows  after  the  division  of  the 
conjunctiva,  and  collects  in  the  wound. 

Section  of  the  internal  rectus. — The  opposite  eye  being 
covered,  the  patient  is  to  be  dii-ected  to  tui-n  the  eye  to 
be  operated  on  as  much  outwards  as  he  can.  Whilst 
he  does  this,  the  sui'geon  with  a  toothed  forceps  held  in 
his  left  hand,  seizes  the  conjunctiva  on  the  nasal  side,  and 
raises  it  up  in  a  large  obUque  fold,  which  he  immediately 
divides  with  a  pair-  of  straight  blunt-pointed  scissors,  so 
as  to  make  a  free  incision  through  the  conjunctiva,  ex- 
tending obliquely  fr-om  the  margin  of  the  semilunar'  fold, 
a  little  above  the  level  of  the  lower  margin  of  the  cornea 
upwards  and  outwards,  to  near  the  upper  and  inner  part 
of  the  margin  of  the  cornea,  thus  : — 


Fig.  143. 
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Besides  the  conjunctiva,  the  sub-con-: 
junctival  cellular  tissue  and  fascia  must  > 
be  also  fi-eely  cut  through.     The  whole, 
length  of  the  incision  ought  not  to  ex-", 
ceed  one-fourth  or  one-thii-d  of  an  mch.i. 
By  this  division  of  the  conjunctiva,  Sub-:- 
conjunctival  ceUular  tissue,  and  fascia,iv 
the  tendon  of  the  internal  rectus,  which  is : 
inserted  into  the  sclerotica  at  about  one-  • 
fifth  of  an  inch  from  the  margin  of  the 
cornea,  is  exposed.    Seizing  the  cut  edge^ 
of  the  conjunctiva  next  the  semilunar  fold 
with  the  forceps,  the  surgeon  should  now  ■ 
pass  the  scissors  inwards  behind  the  con- 
junctiva and  semilunar  fold,  and  divide  the  . 
cellular  tissue  intervening  between  them  l 
and  the  muscle. 

The  next  step  is  to  pass  a  blunt  hook  t 
(Fig.  144)  behind  the  tendon,  between  it 
and  the  sclerotica,  from  below  upwards ; 
bringing  its  point,  when  faii-ly  passed  be- 
hind the  tendon,  out  thi'ough  the  incision 
of  the  conjujictiva,  by  depressing  its  han- 
dle. 

The  tendon  of  the  muscle  being  thns 
raised,  the  next  step  is  its  section,  which 
is  effected  with  the  scissors,  on  the  nasal 
side  of  the  hook. 

After  this  is  done,  an  exploration  of  the 
bottom  of  the  wound  is  to  be  made  with 
the  hook,  in  order  that  any  fibres  of 
tendon  or  bands  of  cellular  tissue  remain- 
ing uncut  may  be  raised  and  divided. 

What  is  called  the  subconjunctival  ope- 
ration is  performed  bj'  making  the  incision 
of  the  conjunctiva  and  subjacent  fascia 
over  the  lower  border  of  the  tendon  of  the 
internal  rectus,  and  having  hooked  the 
tendon,  dividing  it  with  small  snips  of 
the  scissors  behind  the  conjunctiva. 

The  effect  of  division  of  the  internal  rec- 
tus of  one  eye  in  convergent  strabismus, 
may  be,  that  the  axis  of  the  eye  becomes 
directed  straight  foi-wai-d,  and  can  be  pre- 
eeiTcd  so,  though  the  other  eye  is  kept 
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open.  If,  however,  this  should  not  be  the  case,  but  the 
eye  still  remains  inverted,  division  of  the  internal  rectus 
□f  the  opposite  eye  should  be  forthwith  performed. 

After  the  operation,  the  eyes  ought  to  appear  to  diverge 
somewhat ;  as  in  hypermetropia,  it  is  only  in  this  posi- 
tion of  the  axes  of  the  cornea  that  the  visual  lines  have 
a  parallel  direction. 

That  the  visual  lines  of  the  two  eyes  do  not  always 
correspond  immediately  after  the  section,  is  shown  by 
the  cii-cumstance  that  double  vision  has  been  in  most 
instances  an  immediate  result  of  the  operation,  but  it  has 
usually  gone  off  sooner  or  later. 

The  reason  of  double  vision  occurring  after,  when  per- 
haps it  did  not  exist  before,  the  operation,  when  the  axes 
of  the  eyes,  deviated  so  much  more,  appears  to  be  this  : — 
I  the  rays  of  light  from  the  object  regarded  by  the  sound 
eve,  were  either  not  at  all  received  on  the  retina  of  the 
iijuinting  eye,  or  if  so,  received  in  a  place  considerably 
removed  from  the  most  sensible  part,  and  the  impression 
jii  which,  therefore,  was  too  weak  to  fix  the  attention ; 
whereas,  after  the  operation,  the  rays  sti-iking,  in  the 
eye  operated  on,  a  part  of  the  retina  nearer  the  centre,  the 
sensation  is  strong  enough  to  attract  notice,  but  the  axes 
of  the  two  eyes  not  yet  quite  corresponding,  there  is  double 
vision. 

It  has  sometimes  been  remarked  that  the  vision  of  the 
eye  became  weaker  after  the  operation,  but  soon  improved 
again.  More  frequently,  considerable  improvement  in  the 
vision  of  the  eye  operated  on  has  been,  or  has  been  fancied 
by  the  patient  to  have  been,  a  result  of  the  operation. 
Generally,  however,  there  is  no  actual  change  in  the  re- 
tinal power,  and  rectification  of  the  squint  is  all  that 
is  gained  from  the  operation. 

Unnatural  prominence  of  the  eyelall  amountinfj  sometimes 
to  serai-dislocation,  used  to  be  a  common  result  of  the  divi- 
sion of  the  internal  rectus,  owing  to  the  eye  having  been 
too  forcibly  dragged  forwards  at  the  time  of  the  opera- 
tion. 

The  depression  at  the  inner  corner  from  the  recession  of 
the  conjunctiva,  semilunar  fold,  and  caruncle,  which  has 
sometimes  resulted,  appears  to  be  owing  to  the  cellular 
tissue  between  the  semilunar  fold  and  the  muscle  not 
having  been  sufficiently  divided,  so  that  the  fonner  is 
ikawn  back  by  the  reti-action  of  the  latter, 
jk    Management  after  the  operation. — The  patient  should  be 
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forbidden  to  look  at  near  objects  at  all  for  some  time,  and 
when  he  does  so,  to  use  convex  glasses.  Hj^permetropia 
having  had  a  causal  connection  with  the  squint  originally 
it  will  be  necessary  for  the  patient  to  use  suitable  convex 
glasses  for  reading  with,  or  othei-wise  exercising  the  sight 
on  near  objects,  if  not  also  for  looking  at  more  distant 
objects. 

Eversion  of  the  eye,  after  section  of  the  internal  rectus, 
by  the  action  of  the  external  rectus  has  much  less  fre- 
quently happened  than  might  have  been  anticipated. 
This  IS  owing,  in  a  great  measui-e,  as  above  said  (p.  597), 
to  the  inverting  action  of  the  inner  fibres  of  the  superior 
and  inferior  recti. 

In  cases  of  eversion,  the  eye  may  eventually  tm-n  right. 
If  it  does  not,  division  of  the  external  rectus  must  be  had 
recourse  to. 

5th. — Strabismus  divergens. 

Strabismus  in  all  respects  analogous  to  convergent  stra- 
bismus, except  that  the  misdii-ection  of  the  eye  is  out- 
wards, is  rare. 

Divergent  luscitas  from  paralysis  of  the  muscles  sup- 
idied  by  the  thii-d  paii-,  must  not  be  confounded  with  diver- 
gent strabismus. 

The  eversion  which  sometimes  occui-s  after  section  of 
the  internal  rectus  for  convergent  strabismus,  inasmuch 
as  the  eye  can  still  be  moved  somewhat  from  the  ex- 
ternal angle  when  the  other  eye  is  closed,  partakes  partly 
of  the  characters  of  strabismus  and  partly  of  those  of 
luscitas. 

The  imjDression  on  the  retina  of  the  squinting  eye 
being  on  the  temporal  side,  the  second  image  appears 
projected  towards  the  nose,  i.e.,  to  the  left  side,  supposing 
the  afi'ected  eye  be  the  right.  The  diplopia  is  thus  crossed. 

While  convergent  strabismus  usually  occui'S  in  child- 
hood, divergent  strabismus  most  frequently  does  not 
come  on  until  a  later  i^eriod  of  life.  This  is  connected 
with  the  later  development  of  the  myopia,  on  which,  ac- 
cording to  Dr.  Donders,  the  deviation  depends. 

Myopia  the  cause  of  Strabismus  diva-gens. — As  convergent 
strabismus  is  in  a  large  proportion  of  cases  combined  with 
liyiuuinetropia,  so  divergent  strabismus  is  often  combiaed 
with  niyoi)ia. 

Di^•ol•gout  strabismus  in  myopia  is,  according  to  Dr. 
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Bonders  vrho  has  pointed  out  tlie  connexion,  OAsdng  chiefly 
to  the  altered  foi-m  of  the  eyebaU  from  the  posterior 
sclerotic  staphyloma  otfering  a  resistance  to  the  due  con- 
vergence of  the  eyes  in  binocular  vision.  The  conse- 
quence is,  that  to  avoid  the  fatigue  occasioned  by  the 
straining  of  the  internal  recti  {asthenopia  muscularis)  the 
person  reads  with  one  eye  only,  whilst  the  other  turns 
out,  constituting  relative  divergent  strabismus.  At  greater 
distances,  the  visual  lines  may  be  still  properly  dii-ected 
and  converged.  Eventually,  however,  the  eye  may  tui-n 
out  even  when  the  patient  looks  at  those  greater  distances, 
ia  which  case  we  have  absolute  strabismus  divergens._ 

The  name  of  divergent  strabismus  is  usually  given  to 
the  absolute  form  only.  In  this  sense  divergent  strabis- 
mus is  less  fr-equent  than  convergent  strabismus. 

Eelative  divergent  strabismus,  according  to  Dr.  Donders, 
may  arise,  on  the  one  hand,  where  there  is  considerable 
•weakness  of  the  internal  recti  muscles  without  any  myopia, 
and  on  the  other,  in  high  degrees  of  myopia  without  any 
weakness  of  those  muscles.  It  occui's,  however,  in  its 
most  important  fonns  when  myopia  and  muscular  weak- 
ness are  combined  in  a  moderate  degree.  If  myopia  be 
absent,  the  weakness  of  the  internal  recti  muscles  usually 
produces  muscular  asthenopia  only,  and  seldom  passes 
mto  strabismus  divergens.  If  myopia  be  present,  a  num- 
ber of  causes  combine  to  give  rise  to  strabismus  divergens 
—at  least  relative — and  by  this  very  means  to  prevent 
muscular  asthenopia. 

Myopia  necessitates  greater  convergence  of  the  visual 
lines,  because  the  objects  are  looked  at  closer  to  the  eyes. 
Now  in  myopia,  the  convergence  is  for  two  reasons  more 
difficult:  — 1st,  on  account  of  the  impeded  movement,  and 
2nd,  on  account  of  the  altered  dii-ection  of  the  visual  liaes. 
That  relative  divergent  sti-abismus  occiu's  preferentially 
in  myopia,  follows  fi-om  these  facts  as  a  matter  of  course. 

Section  of  the  external  recti  has  not  been  so  successful 
in  divergent  as  section  of  the  internal  recti  in  convergent 
strabismus.    The  retui-n  of  the  ej'e  from  its  state  of 
■  eversion  to  a  straight  direction  after  section  of  the  ex- 
ternal rectus  is  but  veiy  gradual. 

Division  of  the  corresponding  recti  of  both  eyes  at  the 
i  same  time  is  equally  applicable  to  divergent  as  to  con- 
I  yergent  strabismus. 
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6tli. — Section  of  the  external  rectus. 

This  is  performed  in  essentially  the  same  manner 
that  of  the  internal  rectus,  it  being  remembered  that  the 
insertion  of  the  tendon  of  the  external  rectus  is  as  mud 
as  a  quarter  of  an  inch  from  the  margin  of  the  cornea. 
and  is  thinner  than  that  of  the  internal. 

7th. — Strabismus  sursumvergens  and  strabismus  deorsum- 
vergens. 

The  turning  up  and  turning  down  of  the  eyes,  compre- 
hended under  these  names,  appear  to  be  rather  examples 
of  luscitas,  than  pui-e  strabismus. 

Cases  have  been  met  with,  in  which  the  eye  having 
been  previously  directed  inwards  and  upwards,  turned 
right  upwards,  after  the  section  of  the  intei-nal  rectus,  and 
was  brought  back  to  a  natural  position  only  by  section  of 
the  superior  rectus. 

In  reference  to  section  of  the  superior  rectus,  it  is  to  be 
remembered  that  the  insertion  of  its  inner  fibres  is  nearer 
the  margin  of  the  cornea,  but  that  the  average  distance  of 
the  insertion  fi'om  the  margin  of  the  cornea  is  about  a 
quarter  of  an  inch. 

The  insertion  of  the  infei-ior  rectus  is  similar  to  that  of  il 
the  superior,  but  not  quite  so  far  from  the  margin  of  the  (| 
cornea,  being  only  about  one-fifth  of  an  inch.    Section  of  : 
the  inferior  rectus  does  not  seem  ever  to  be  requii-ed.  ' 

8th. — Treatment  after  the  operation  of  ocular  myotomy. 

In  general,  little  ti-eatment  is  requii'ed.  It  is  always  ^ 
advisable  that  the  patient  should  be  kept  at  rest  for  a  day  • 
or  two  after  the  operation.  A  cold  lotion  may  be  appHed  1 
to  the  eye  but,  if  pain  come  on,  wai-m  fomentations  will 
be  better. 

The  accidents  which  have  occurred  during  and  after  the 
operation,  are : — The  eyeball  cut  into  and  the  vitreoUB 
humour  evacuated.  Ha^mon-hage  to  a  dangerous  extent. 
Inflammation  of  tho  conjunctiva  with  chemosis.  Inflam- 
mation in  the  orbit,  enduig  in  abscess.  Panojihthalmitis 
ending  in  total  destruction  of  tho  eye.  Convulsive  move- 
ments of  the  eyeball.  Many  of  those  accidents,  however, 
there  can  bo  no  doubt  have  been  owing  to  a  inide  per- 
formance of  the  operation. 
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When  a  return  of  the  strabismus  takes  place,  the  ope- 
ration may  be  repeated.  Sometimes  success  has  been 
.obtained  only  after  a  second  or  third  repetition. 

9t}i. — OsciUation  and  nystagmus  of  the  eyeballs. 

i  OscLUation  of  the  eyeball  is  a  to-and-fro  movement  of 
•it  round  its  antero-posterior  axis,  whilst  nystagmus  is  a 
similar  movement  round  its  vertical  axis.  The  foiTiier 
appears  to  be  owing  to  clonic  convulsion  of  the  obKque 
muscles,  the  latter  to  clonic  convulsion  of  the  internal 
and  external  recti. 

These  iiTegular  movements  are  most  generally  met  with 
attendant  on  defective  vision,  from  whatever  cause,  which 
has  existed  from  birth  or  fi'om  an  early  period  of  life — 
such  as  congenital  albinism,  congenital  cataract,  amau- 
rosis— or  general  nervous  complaints,  such  as  hysteria, 
epilepsy,  chorea — or  evident  disease  of  the  braiu. 

But  httle  can  be  done  by  way  of  medical  ti-eatment. 
Ocular  myotomy,  which  has  been  applied  to  the  treat- 
ment of  so  many  different  affections  of  the  eye,  has  been 
appHed  to  the  cases  under  consideration  also,  and  it  is 
said  with  success. 


AFFECTIONS  OF  THE  NEEVE  OF  THE  FIFTH  PAIR. 

1st. — Neuralgia  of  the  ocular  and  orbital  branches  of  the 
fifth  nen-ve* 

Supraorbital,  circumorbital,  temporal,  and  hemicranial 
pain,  which  so  often  accompanies  the  internal  inflamma- 
itions  of  the  eye,  are  to  be  distinguished,  as  above  ob- 
served, p.  62,  from  idiopathic  neui-algia  of  the  branches 
of  the  ophthalmic  division  of  the  fifth  nerve.  In  neu- 
iralgia,  there  may  be  some  vascular  congestion  of  the  part 
affected,  but  it  intermits  with  the  paroxysm. 

Neui-algia  of  the  nerve  of  the  fifth  pair  is  the  most 
common  of  all  the  neuralgiee. 

It  occurs  in  paroxysms. 

Sometimes  it  is  of  aguish  origin,  the  paroxysms  follow- 
ing a  quotidian,  tertian,  or  quartan  type. 


*  Prosopalgia,  or  faceaclie. — Tic  douloureux. 
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Sometimes  it  appears  to  arise  from  a  chill,  from  de-  { 
cayed  teeth,  from  a  wound  ou  the  eyebrow,  &c.  In  suet  i 
cases  the  paroxysms  may  occm-  at  ii-regular  inteiTals. 

The  paroxysms  come  on  spontaneously,  or  from  some 
very  slight  cause ;  sometimes  suddenly^  sometimes  gra- 
dually;  sometimes  they  are  of  shoi-t  dui-ation,  sometimes 
persisting  for  hours,  though  remitting  in  intensity.  TheJ 
skin  of  the  face  is  sometimes  pale,  sometimes  red  ;  some- 1 
times  diy,  sometimes  the  seat  of  perspiration.  There 
may  be  some  degree  of  impainnent  of  the  sensibility  of 
the  part  to  external  impressions. 

Treatment. — Belladonna,  quinine,  and  carbonate  of  iron : 
internally,  and  the  subcutaneous  injection  of  a  solution  I 
of  morphia  locally,  are  the  remedies  which -have  been;; 
most  efficacious  in  giving  relief.  | 

Of  course  any  obvious  soui'ce  of  iiTitation  which  inayTl 
exist,  such  as  decayed  teeth,  a  cicatrice  involving  a  branch  H 
of  the  fifth  nei-ve,  &c.,  ought  to  be  removed.  1 

2nd. — Affection  of  the  eye  from  disease  of  the  nerve  of  the 
fifth  pair. 

In  disease  implicating  the  root  of  the  nerve  of  the  fifth 
pail-,  there  may  be  neui-algia  in  and  around  the  eye.  ac-  - 
compauied,  perhaps,  by  impaii-ed  or  lost  sensibility  of  : 
the  skin,  conjunctiva,  and  cornea  to  external  impressions, 
and  by  paralysis  of  the  muscles  of  mastication,  supplied 
by  the  motor  division  of  the  nei've. 

Paralysis  of  muscles  suj^plied  by  the  facial  sixth,  and  '. 
third  nerve  may  also  coexist. 

In  such  a  case  inflammation  of  the  eye  is  liable  to 
supei'vene,  characterised  by  a  tendency  to  ulceration  of  • 
the  cornea. 

The  organs  of  taste,  smell,  and  healing  may  also  snfier. 

I  was  consulted  about  the  right  eye  of  a  gentleman, 
which  had  become  inflamed  four  days  before.  On  ex- 
amination, I  found  both  conjiuictival  and  sclerotic  vas- 
cularit;^^  and  in  the  middle  of  the  cornea  a  white  sloughy 
ulcer  surrounded  by  opacity.  Elsewhere  the  cornea  wai; 
not  aff'octed,  except  that  it  ilid  not  appear  quite  smooth. 
The  pujiil  was  active,  though  the  uis  appeared  shghtly 
discoloured. 

Opacity  of  the  cornea  presented  itself  the  day  after  the 
inflammation  came  on,  and  the  ulceration  broke  out  the 
daj'  before  I  saw  tlio  patient. 
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For  some  montlis  before,  the  patient  had  been  suffer- 
ing noctiu-nal  paroxysms  of  pain  all  over  tlie  rigbt  side  of 
the  head  and  face  -with  numbness,  and  paralysis  of  the 
muscles  of  mastication  of  the  same  side. 

These  symptoms  underwent  no  change  on  the  occur- 
rence of  the  attack  of  inflammation  in  the  eye,  nor  since. 

The  patient  has  been  suffering  also  from  pain  and  noises 
La  the  right  ear. 

I  saw  the  patient  again  a  month  after.  He  seemed  to 
be  suffering  still  more  from  the  pains,  with  numbness 
in  the  right  side  of  his  head  and  face,  and  his  mouth  on 
the  right  side  hung  open  and  relaxed,  with  the  saliva 
flowing  out.  The  inflammation  of  the  eye  was  increased. 
En  the  middle  of  the  ulcer  there  was  a  small  brownish 
slough  or  scab ;  ai'ound  this  a  ring  of  dead  white  sub- 
stance, and  externally  a  grayish  opacity.  Hyj^opyon  had 
now  formed. 

I  evacuated  the  aqueous  humour  with  some  advantage, 
rhe  patient  did  not  feel  the  puncture.  In  performing  the 
Dperation,  I  found  the  comea  more  jdelding,  perhaps, 
than  natural. 

The  symptoms  in  this  case  resemble  very  much  the 
affects  produced  by  section  of  the  fifth  neiwe,  close  to  its 
escape  from  the  pons,  in  Magendie's  experiment. 

But  cases  occur  ia  which  the  eye  is  much  more  severely 
affected,  and  the  cornea  becomes  rapidly  destroyed ;  in 
this  respect  resembling  the  effects  observed  by  Magendie 
when  in  dogs,  he  divided  the  nerve  where  it  lies  on  the 
petrous  bone. 

There  was  loss  of  common  sensation  in  and  about  the 
3ye.  The  vapour  of  ammonia  no  longer  excited  lacry- 
caation  or  winking.  The  pupil  was  contracted  and  im- 
tnoveable.  The  eye  became  inflamed,  with  a  white  puri- 
[orm  discharge.  Opacitj'  of  the  cornea  supervened ;  but 
before  this,  iritis  was  observed  to  have  taken  place,  with 
sxndation  of  lymph  into  the  anteiior  chamber.  On  the 
3ighth  day  after  section  of  the  nerve,  the  cornea  sloughed 
iway,  the  humours  were  evacuated,  and  the  eyeball  be- 
eame  collapsed. 

The  difference  in  the  resxilt  observed  fi-om  section  of 
the  fifth  nerve  close  to  its  escape  from  the  pons,  and  from 
section  of  it  where  it  lies  on  the  petrous  bone,  has  been 
rapposed  to  be  o^-ing  to  the  sj-mpathetic  fibres  which  join 
che  fifth  being  di%-ided  in  the  latter  case  and  not  in  the 
former.    This  supposition  has,  however,  been  rendered 
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doubtful  by  other  experiments  and  pathological  observa-4 
tions. 

Treatment. — That  local  treatment  which  the  particular* 
form  of  inflammation  and  ulceration  would  imder  otheR 
circumstances  appear  to  indicate  is  to  be  adopted.  Thei 
general  treatment  must  be  that  which  is  appropriate  tot 
the  intracranial  disease.  The  prognosis  is,  however,: 
unfavourable. 
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CHAPTER  VII. 


DISEASES  OF  THE  EYELIDS. 


Section  I. — Iotlammatioxs  aot)  Ulceeatioxs  of  the 
Eyelids. 


1st. — PMegmo7ious  inflammation  of  the  eyelids. 

In-  this  inflammation,  which  more  frequently  affects  the 
upper  than  the  lower  eyelid,  the  cardinal  symptoms,  red- 
ness, swelling,  heat,  and  pain,  are  well  marked. 
_  The  sweUing  is  circumscribed  by  the  border  of  the  eye- 
hd  on  the  one  hand,  and  the  margin  of  the  orbit  on  the 
other,  and  may  be  so  considerable  as  to  prevent  the  eye 
from  being  opened. 

If  resolution  does  not  soon  take  place,  the  inflammation 
goes  on  to  suppui-ation. 

Cawses.— Phlegmonous  inflammation  of  the  eyelids  is 
frequently  of  traumatic  origin ;  but  in  chikben,  in  whom 
it  IS  most  common,  the  cause  is  sometimes  not  very  evi- 
dent. 

Prognosis  and  treatment.— ii  left  to  itself,  the  abscess 
usually  points  and  bui-sts  externally;  generally  at  the 
margin  of  the  eyelid,  neai-  the  outer  corner.  When  the 
"ibscess  IS  thus  left  to  bui-st,  the  skin  and  ceUiUar  tissue 
)t  the  eyelids  are  Hable  to  be  materially  injured,  the 
sventual  consequence  of  which  will  be  distortion  of  the 
Jyelids  of  various  kinds,  shortening,  eversion,  &c.,  from 
iue  irregular  cicatrices. 

The  treatment  best  calculated  to  put  a  stop  to  the  in 
lammation,  and  to  prevent  injury  of  the  skin  and  cellular 
iissue  oi  the  eyehd,  is  a  free  incision  with  a  lancet  trans- 
rersely  through  the  middle  of  the  sweUin^-  In  thp 
Duxely  mflammatorj^  stage,  this  gives  issue  to  a  consider- 
ible  quantity  of  blood  and  fluid  exuded  into  the  cellular 
assue,  reheves  tension,  and  promotes  resolution ;  in  the 

R  II 
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stage  of  suppuration,  it  evacuates  the  matter,  and  this  is 
usually  followed  by  a  subsidence  of  the  symptoms.  After 
the  iacision,  warm  fomentations  are  applied. 

The  patient  is  at  the  same  time  to  be  purged  and  kept 
at  rest. 

If  the  patient  dreads  the  incision,  leeches  may  be  sub-  - 
stituted  in  the  purely  inflammatoiy  stage ;  and  in  the 
stage  of  suppuration,  pointing  and  bmsting  of  the  ab- 
scess are  to  be  promoted  by  warm  cataplasms. 


2nd. — Erysipelatous  inflammation  of  the  eyelids. 

In  erysipelas,  the  redness  varies  fi-om  a  pale  rose-tint 
inclining  to  yellow  to  a  bright  scarlet  or  Hvid  hue,  is  uot 
circumscribed,  and  disappears  on  pressui-e,  but  soon 
returns. 

The  swelling  is  not  great  but  difiPused.  Where,  ho-w- 
ever,  there  is  loose  subcutaneous  cellulai-  tissue  as  ia  the 
eyelids,  there  is,  in  addition,  considerable  asdematous 
swelling  from  copious  serous  exudation  into  it. 

The  pain,  which  is  superficial,  and  generally  not  severe, 
is  of  a  bui-ning  character. 

Co7istitutional  symptoms.— Yov  some  days  before,  the 
patient  complains  of  general  uneasiness,  headache,  loss 
of  appetite,  nausea,  and  perhaps  vomiting ;  all  of  which 
symptoms  cease  or  are  much  relieved  when  the  erysipelas 
makes  its  appearance.  . 

In  erysipelas  of  the  face  the  eyelids  are  always  mvolved, 
but  sometimes  they  are  the  original  seat  of  the  mflainma- 
tion,  especially  in  cases  arising  from  injuiy.  _ 

Besides  lacrjTuation,  there  is  increased  Meibomian  and 
coniunctival  secretion,  which,  in  the  form  of  a  puro- 
mucous  matter,  coUects  over-night  along  the  border  ot 
the  eyelids,  and  at  the  inner  canthus. 

Erysipelas  of  the  eyelids  usually  ends  m  resolution,  in 
which  case  the  redness  and  swelling  subside,  and  brannx 
scales,  consisting  of  exfoliated  epidennis  and  dried  exuda- 
tion, are  thi'owu  oS  fi'om  the  sm-face. 

In  consequence  of  serous  exudation  under  the  epider- 
mis, vesicles  or  bullro  are  sometimes  formed.  These  by- 
and-by  burst,  and,  the  matter  set  free  becomes  dnc.  mto 
crusts,  which,  with  the  branny  scales,  eventually  fall  on, 
leaving  the  skin  in  a  sound  state.  .    .  , 

In  more  violent  cases,  along  with  severe  pain  m  tne 
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part,  and  constitutional  disorder,  the  inflammation  runs 
"n  to  diffuse  suppuration  and  mortification  of  the  sub- 
itaneous  cellular  tissue. 

The  erysipelas  extending  from  the  region  of  the  lacry- 
nial  sac  over  the  eyelids  and  cheek,  in  cases  of  dacryo- 
cystitis is  often  of  this  phlegTaonoid  character.  See 
iiifra. 

General  treatment. — The  best  remedy  at  first  is  a  pill 
composed  of  tkree  or  four-  grains  of  calomel  with  a  grain 
or  two  of  extract  of  hj-osciamus,  followed  next  morning 
hy  an  emeto-cathartic,  consisting  of  tartar  emetic,  and 
Epsom  salt.  Whatever  other  general  treatment  may  be 
necessary  wiU  depend  much  on  the  circumstances  of  the 
case.  The  alterative  and  tonic  plan  is  that  which  proves 
most  effectual,  especially  in  London.  Elsewhere  the  an- 
tiphlogistic plan  is  usually  foimd  the  best. 

Local  treatment. — In  many  cases,  the  erysipelas  sub- 
sides without  any  local  application. 

In  severer  cases,  it  is  advisable  to  have  recourse  to 
scarification  by  punctm-es  with  the  point  of  a  lancet, 
eucom-aging  the  bleeding  by  waim  fomentations.  This 
affords  great  relief  even  in  a  few  minutes,  prevents  vesi- 
cation, and  diminishes  the  risk  of  supp)ui'ation  and  morti- 
fication. 

^Tien  the  inflammation  has  gone  so  far  that  suppura- 
tion and  mortification  are  threatened,  or  if  they  have 
already  taken  place,  free  transverse  incisions  should  be 
made  through  the  skin  into  the  subjacent  cellular  tissue, 
and  waiTa  water  ch-essing  applied. 

By  this  practice,  mischief  is  averted,  or,  if  it  has 
already  begun,  aiTcsted  by  a  fi-ee  outlet  being  afforded 
lor  pent-up  matter,  and  sloughy  cellular  tissue. 

An  outbreak  of  eiysipelas  may  lead  to  a  favourable 
termination  of  a  stubborn  ophthalmia,  as  in  the  following 
case: — A  child  of  about  ten  years  of  age  has  had,  in  the 
coui'se  of  the  last  two  years,  several  attacks  of  phlycte- 
nular ophthalmia.  The  last  has  been  accompanied  by 
^l  eat  intolerance  of  light,  and  has  proved  verj^  rebellious 
t'j  treatment.  The  eyes  could  not  be  examined  except 
w  hile  the  child  was  under  the  influence  of  chlorofomi. 
The  cornea  of  the  right  eye  was  the  seat  of  a  largo  vas- 
idar  ulcer,  but  the  left  eye  did  not  appear  much  in- 
'  imed.    Paracentesis  cornea)  was  performed  on  the  rio-ht 

o  with  small  benefit.  Some  days  after  this,  while  the 
I  old  was  again  under  the  influence  of  chloroform,  the 
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skin  of  the  upper  eyelids  was  i-ubbed  with  solid  nitrate  of  * 
silver,  and,  after  that,  fi-equent  bathing  of  the  eyes  with ; 
iced  water  was  prescribed. 

This  treatment  was  followed  by  a  rather  severe  out-;- 
break  of  erysipelas  of  the  face  with  vesicles,  which,  how-  ■ 
ever,  subsided  favoui-ably,  and  with  the  cure  of  the  erysi-;^ 
pelas  recovery  of  the  eyes  took  place. 

3rd. — Variolous  inflammation  of  the  eyelids. 

The  variolous  eruption  on  the  eyelids  has  been  noticed' 
under  the  head  of  variolous  ophthalmia  (p.  252),  with  a  i 
reference  to  this  place  for  the  ti-eatment  calciilated  to  .: 
prevent  distortion  of  the  eyelids,  such  as  entropium,- 
ectropium,  or  trichiasis,  from  bad  cicatrices  succeeding  , 
the  pustules. 

The  plan  which  is  usually  recommended  for  this  pur-r' 
pose  is  to  endeavour  to  check  the  development  of  pustules  si 
at  the  edges  of  the  eyelids  by  touching  them  in  their - 
early  stage  with  Irmar  caustic;  or  if  the  pustules  have 
ah-eady  formed,  by  evacuating  them  by  puncture  and  a 
then  applying  the  caustic. 

4th. — Carhuncle  and  malignant  pustule  of  the  eyelids. 

Carbuncle  sometimes  occurs  in  the  eyelids,  especially  ; 
the  upper. 

The  danger  is  the  same  as  when  it  occurs  on  other  parts 
of  the  body,  and  in  consequence  of  the  loss  of  substance 
occasioned  "by  the  sloughing,  ectropium  is  the  usual  result,  ■ 
supposing  the  event  of  the  case  otherwise  favoui-able. 

The  treatment  is  the  same  as  when  the  disease  occurs  • 
on  other  parts  of  the  body,  viz.,  opium  to  relieve  suffer- 
ing, wine  and  nomishing  diet  to  keep  up  the  powers  of 
the  system,  and  a  fi-ee  cracial  incision  into  the  swelling,  - 
followed  by  the  application  of  emollient  poultices,  until 
the  slough  separates,  when  granulation  and  cicatrizafaon 
are  to  bo  promoted  in  the  usual  manner,  care  bemg  taken 
to  obviate  contraction  as  much  as  possible.  . 

In  the  American  edition  of  this  work  (p.  344),  rt  is 
here  stated  that  the  cai-bimcle  may  sometimes  be  aborted, 
and,  perhaps,  always  materially  abated,  m  its  fornimg 
stage,  by  the  application  to  its  summit  of  the  vegotaDie 
caustic,  in  such  a  manner  as  to  induce  a  superhciai 
eschar. 
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Malignant  pustule,  which  is  a  gangrenous  inflammation 
of  the  skin  and  cellular  tissue,  most  frequently  produced 
by  contagion  from  oxen,  horses,  &c.,  theii-  carcasses  or 
their  hides,  not  much  known  in  thiis  country,  but  common 
on  the  Continent,  sometimes  affects  the  eyelids. 

The  injury  to  which  the  eyelid  is  exposed  fr-om  slough- 
ino-  is  the  same  as  in  carbuncle,  but  the  constitutional 
symptoms  may  be  still  more  severe,  and  the  result  is 
often  fatal. 

The  first  poiat  of  treatment  insisted  on  by  those  who 
hare  experience  of  the  disease  is  to  desti-oy  the  infected 
part  by  the  actual  or  potential  cautery. 

The  general  and  local  treatment  is  in  other  respects  the 
same  as  in  carbuncle. 

5th. — Ophthalmia  tarsi. 

This  is  a  chronic  inflammation  of  the  tarsal  borders_  of 
the  eyehds,  of  which  there  are  two  principal  forms,  viz., 
catarrhal  and  scrofulous.* 

The  former  occurs  in  adults,  and  principally  affects  the 
deHcate  integument  of  the  tarsal  border  and  the  adjoining 
conjunctiva  and  skin  of  the  eyelid;— the  latter  occui's  in 
childi-en,  and  affects  principally  the  glandular  structiu-es 
at  the  borders  of  the  eyelids  and  the  roots  of  the  eye- 
lashes. 

6th. — Catarrhal  Ophthalmia  tarsi.i 

Ohjedive  symptovis. — Towards  the  borders  of  the  eyelids 
the  skin  is  somewhat  red  and  swollen,  the  conjunctiva  red 
and  villous,  and  the  deUcate  integument  of  the  border 
itself  more  or  less  excoriated,  especially  at  the  angles — 
inner  as  well  as  outer. 

The  eyelashes  are  loaded  with  Meibomian  secretion, 
and  the  eyelids  become  glued  together  by  it  over  night. 

*  These  two  forms  of  clironic  inflammation  of  the  tarsal  borders 
are  generally  recognised,  but  there  is  great  confusion  in  the  names 
emvloyed  to  designate  them.  Some  authors  employing  the  name 
ophthalmia  tarsi  exclusively  to  the  catarrhal  form  ;  others,  again, 
exclusively  to  the  scrofulous  form,  and  it  is  the  same  in  regard  to 
some  of  their  synonymes,  sucii  as  tippiludo,  and  psorophthalmy. 

t  Chronic  catarrhal  ophthalmia.  Blapharobleuorrhoea  senilis. 
La  mitte,  or  miasmatic  ophthalmia  of  scavengers  and  nightmen,  &c. 
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Suhjeddve  .symptoms. — These  are  itchiness  and  smai-ting 
at  the  borders  a.nd  angles  of  the  eyelids,  and  the  sensation 
of  foreign  particles  in  the  ej'e,  with  some  intolerance  of 
light,  and  lacrymation. 

"^Vhen  the  comi^laint  has  been  of  long  continuance, 
niany  of  the  eyelashes  fall  out,  and  some  become  mis- 
dii'ected,  and  not  unfrequently  slight  inversion  or  eversion 
of  the  borders  of  the  eyelids  takes  place — the  former 
generally  from  transverse  shortening  of  the  border  of  the 
eyelids,  the  latter  from  contraction  of  the  skin  and  a 
sarcomatous  state  of  the  conjunctiva  {edroijiurn  senile). 

Causes. — The  disease,  which  may  be  the  sequela  of  a 
common  general  catarrhal  ophthalmia,  or  may,  fi-om  the 
first,  be  confined  to  the  tarsus,  affects  adults  chiefly, 
whose  occupation  exposes  them  to  cold  and  damp,  to  bad 
air  and  mephitic  vapoui's,  especially  if  addicted  to  iatem- 
perance  in  spuituous  drinks ;  or,  independent  of  such 
conditions,  weakly  and  old  persons. 

Treatment. — If  there  be  much  redness  and  smarting  at 
the  borders  of  the  eyeUds,  it  will  be  advisable  to  com- 
mence the  local  treatment  by  the  application  of  two  or 
thi'ee  leeches  to  the  part,  or  scarification  of  the  palpebral 
conjunctiva,  if  this  be  very  red  and  villous,  and  bathing 
with  tepid  water;  after  that  the  bichloride  of  mercury 
lotion  (p.  81)  may  be  prescribed,  to  be  used  twice  a 
day,  and  the  weak  red  precipitate  ointment  (p.  85)  at  bed- 
time ;  the  surgeon  himself  pencilling  the  palpebral  con- 
junctiva every  second  day  with  the  nitrate  of  silver 
solution. 

If  under  this  treatment  the  disease  does  not  appear 
disposed  to  subside,  it  will  be  useful  to  apjily  blisters 
behind  the  ears,  or  paint  the  solution  of  iodine  {yi.  S8) 
over  the  skin  of  the  eyelids. 

Though  sometimes  an  opposite  plan  is  necessaiy,  the 
general  treatment  requires  to  be  such  as  is  calculated  to 
support  the  powers  of  the  system,  viz.,  good  diet  and 
tonics  ;  but  before  having  recourse  to  this,  the  digestive 
organs  must  bo  regulated  by  the  exhibition  of  a  few  doses 
of  blue  pUl  followed  by  purgatives. 

Sometimes  morbid  sensibility,  from  a  sunk  stiite  of  the 
system,  is  so  groat,  that  the  above-mentioned  local  reme- 
dies cannot  at  first  bo  borne.  In  this  case  the  belladonna 
lotion  alono,  or  combined  with  lead  water  (as  recom- 
mended hy  the  American  Editor),  should  be  used,  and 
some  mild  ointment  to  the  edges  of  the  eyelids,  with 
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imter-iiTitation  behind  the  ears,  until  such  time  as  by 
general  treatment  just  indicated  the  powers  of  the 
,vstem  are  raised,  and  the  morbid  sensibility  removed, 
\vhen  the  ii-ritating  applications  may  be  again  had  recourse 
to. 

7th. — Scrofulous  opldhalmia  tarsi* 

Ohjedive  si/?np<o?ns.— The  eyelids  are  at  their  borders 
-omewhatred  and  swoUen,  and  the  eyelashes  are  loaded 
with,  incrustations,  consistmg  of  the  secretion  of  the 
ileiboniian  glands,  and  of  that  of  the  bulbs  of  the  eye- 
lashes, -which  are  poiued  out  in  increased  quantity,  espe- 
I  ially  over  night,  so  that  the  eyelids  are  glued  together  in 

the  morning.  .    n  j.-  i.^ 

The  palpebral  conjimctiva  is  found,  on  everting  the 
■  yelids,  more  or  less  reddened  and  villous,  often  gi-anular. 
"There  is  occasionally  a  iiow  of  tears,  which  fall  down 
I  ver  the  cheek  and  cause  excoriation  of  it. 

When  the  incrusted  matter  is  removed  from  the  eye- 
lashes (the  manner  of  doing  which  is  laid  down  in  p.  79), 
<mall  vesicles,  or  pustules,  or  iilcers,  left  by  them,  are 
iliscovered  at  the  roots  of  the  hau-s. 

Suhjedive  symptoms.— Oi  these,  great  itching  at  the 
Ijorders  and  angles  of  the  eyeUds  is  the  most  marked ; 
indeed  so  much  so  as  to  have  origiaated  the  opinion, 
which,  however,  is  quite  unfounded,  that  the  disease  is 
lisora  or  itch  of  the  eyehds,  hence  the  nxcuQ  psoropthalmij , 
which  has  been  given  to  it.  Besides  the  itching,  there  is 
lieat  and  occasional  smarting. 

In  an  advanced  stage  of  the  disease,  the  eyelids  are 
much  thickened  and  nodulated  at  theii-  borders,  from 
hj-pertrophy  of  the  tarsal  cartilage  and  enlargement  of 
the  glandular  stiaictures  situated  there  {tylosis) ;  the  eye- 
lashes are  found  scanty  (many  having  fallen  out  aud  not 
been  reproduced,  or  succeeded  only  by  dwarfish  mis- 
directed ones  {pseudo-cilia)),  and  closety  sui-rounded  at 
their  roots  by  the  crusts  covering  the  ulcers  which  are 
now  more  extensive. 

In  old  and  neglected  cases,  the  tarsal  border  comes  to 
form  one  with  the  conjimctival  sui'face  La  consequence  of 
its  posterior  edge,  which,  in  the  natui'al  state,  fonns  a 


*  Psorophthalmy,  tinea  ciliaris,  tinea  tarsi,  blepLaiitis  serofu- 
losa,  &c. 
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well-marked  line  of  demarcation  between  the  two  being 
rounded  oS,  or  obliterated,  and  acquii^es,  like  the  con- 
junctiva, a  red  and  sarcomatous  appearance. 

In  such  cases,  the  eyelashes  have  perhaps  all,  or  mostlv  • 
all,  taUen  out  {madarosis)  from  destruction  of  then-  bulbs  •  • 
and,  as  no  Meibomian  secretion  can  be  pressed  out,  it 
would  seem  that  the  Meibomian  apertui'es  are  oblite-  - 
rated  also. 

Along  with  this  state  of  the  eye,  which  is  called  Umr- 
eye  or  lippitudo,  there  may  be  some  degree  of  eversion  ■ 
from  contraction  of  the  excoriated  skin  of  the  eyelids. 

The  subjects  of  this  fonn  of  ophthalmia  tarsi,  who  are 
generally  young  persons,  often  present  other  evidences  of  ; 
the  scrofulous  constitution,  such  as  disordered  digestion,  : 
tumid  belly,  enlargements  of  the  glands  of  the  neck,  cn-  - 
taneous  eruptions,  sore  ears. 

Causes. — The  disease  is  seldom  pi-imaiy,  but  is  generally  r 
a  sequela  of  some  ophthalmia,  such  as  exanthematouB,  . 
catarrhal,  scrofulo-catarrhal,  or  ophthalmia  neonatoinm,  , 
or  it  arises  from  the  spread  of  some  cutaneous  emption  to 
the  borders  of  the  eyelids. 

Impure  aii-,  damp,  bad  diet,  want  of  cleanliness,  and  i 
the  like,  at  the  same  time  that  they  cause  or  keep  up  the  • 
bad  state  of  general  health,  aggravate  the  local  disease, 
and,  indeed,  added  to  neglect  or  bad  ti-eatment,  are  the  ■ 
principal  causes  which  render  it  inveterate. 

Prognosis. — Except  in  cases  in  which  the  disease  has 
attained  the  development  above  described  as  lippitudo, 
the  prognosis,  though  on  the  whole  not  unfavourable, 
must  be  qualified  by  this,  that  the  ciu-e  is  likely  to  be 
protracted.  The  supervention  of  puberty  has  in  general 
a  beneficial  efi'ect  on  the  complaint. 

Treatment.— Qamg  frequently  connected  with  a  faulty 
state  of  the  constitution,  it  is  of  great  consequence  that 
attention  should  be  directed  to  the  general  liealth. 

The  employment  of  alteratives  and  pui-gatives  will  be 
found  useful  preliminaries.  The  state  of  the  skin  must 
also  be  looked  to,  and  antimonials  employed  if  necessary. 
Afterwards  tonics,  together  with  occasional  laxatives. 

The  diet  and  regimen  above  recommended  in  phlyc- 
tenular ophthalmia  (p.  197),  aro  equally  indicated  here. 

The  first  point  in  the  local  treatment  is,  that  after  re- 
mo\ang  the  incrustations  from  the  borders  of  the  eyelids, 
by  moans  of  glycerine,  in  the  manner  above  dii-ected,  to 
pluck  out  all  those  eyelashes  at  least  which  are  so  loose 
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IS  to  peld  to  the  force  wkicli  can  be  exerted  by  means  of 
:he  finger  and  thumb  grasping  them. 

This  being  done  as  often  as  is  necessary,  the  disease 
n-ill,  in  a  gi-eat  proportion  of  cases,  subside  under  the  use 
if  the  bichloride  of  mercmy  eye-water  (p.  81),  thi'ee 
lines  a  day;  and  the  application,  in  the  manner  above 
luected  (p.  84),  of  the  weak  red  precipitate  salve  (p.  85) 
1 1  the  borders  of  the  eyelids  at  bed-time. 

Ml-.  Sti-eatfeild  insists  on  the  importance  of  keeping 
:he  eyelashes  closely  cut  during  the  treatment  of  the 
:ase. 

If  there  be  much  tenderness  and  iiTitabHity,  the  only 
[ocal  application,  at  first,  should  be  tepid  water  to  bathe 
the  eyes,  and  some  nuld  ointment  applied  to  the  edges  of 
the  eyelids,  whenever  the  incrustations  are  removed  fii'om 
the  eyelashes,  until  the  irritability  be  relieved,  by  general 
rreatment,  and  counter-irritation  behind  the  ears. 

Scaiification  of  the  congested  palpebral  conjunctiva  is 
iften  useful. 

In  cases  in  which  there  is  much  ulceration  at  the  roots 
of  the  eyelashes,  it  is  a  good  practice,  after  removing  the 
crusts  and  plucking  out  as  many  of  the  eyelashes  as  can 
be  done  without  subjecting  the  patient  to  any  great  pain, 
to  touch  the  ulcers  with  the  lunar  caustic  pencil.  This 
may  require  to  be  repeated  thi-ee  or  foiu-  times  at  inter- 
vals of  a  few  days. 

After  this  the  use  of  the  eye-water  and  salve  is  to  be 
resumed. 

When  the  disease  has  become  inveterate,  any  fui'ther 
treatment  can  only  be  palliative.  It  should  consist  of 
ithe  occasional  use  of  Janin's  ointment  (p.  85),  and  the 
■  ilum  lotion  (p.  80) ;  and,  when  circumstances  require 
it,  scarification  of  the  conjunctiva  and  blisters  behind  the 
ears. 

If,  as  is  often  found  in  cases  of  long  standing,  the  pal- 
pebral conjunctiva  is  granular,  great  benefit  is  derived 
trom  repeatedly  scarifying  it,  and  thereafter  applying  the 
■trong  red  precipitate  ointment  or  nitrate  of  silver  solu- 
:ion. 

"When  the  lower  eyelid,  and  with  it  the  punctum  lacry- 
ale,  are  somewhat  everted,  stiUicidium  laciymarum 
iLT.gravates  the  state.  Under  such  cii-cumstanccs,  the 
ower  canalicule  should  be  slit  up  from  the  everted  punc- 
tum lacrj-male  to  the  caruncle,  in  order  that  the  tears 
may  make  theii-  way  into  the  lacrymal  sac. 
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Sth. — Hordeolum  or  stye. 

Stye,  as  is  well  known,  is  a  small  inflammatoiy  tumou". 
at  the  edge  of  the  eyelid,  attended  with  more  or  less  hea; 
and  pain,  and  going  on  to  suppuration.  It  is  of  a  furun-u 
ctdar  character.  When  the  abscess  bm-sts,  some  thict 
matter,  with  a  small  slough,  is  discharged ;  the  sweUing 
then  subsides,  and  the  part  heals. 

Stye,  according  to  some,  is  abscess  of  the  Meibomian 
glands  ;  according  to  others,  it  has  its  seat  in  the  ceUulaa 
tissue  at  the  margin  of  the  eyeUd.  Again,  it  has  beem 
suggested  that  it  has  its  seat  in  the  capsule  and  glands  oi' 
the  roots  of  the  eyelashes. 

_  Abscess  of  the  Meibomian  glands  does  occur,  and  gives 
rise  to  an  external  swelling  on  the  edge  of  the  eyelid  likoi 
a  stye,  but  on  everting  the  eyelid,  the  affected  Meibomiam 
gland  is  seen  distended  with  matter,  which  is  not  the  casei 
in  stye.  There  can  be  no  doubt  that  the  roots  of  the  eye-* 
lashes  are  involved  in  stye,  because  the  hairs  at  the  part- 
affected  fall  out,  and  when  we  pluck  them  out,  matters 
oozes  fi'om  the  orifice. 

As  above  stated  (p.  184),  eiysipelatous  ophthalmia  some-  • 
times  occurs  along  with  stye. 

Causes.- — Those  most  subject  to  stye  are  generally  of  a 
scrofulous  constitution.  Derangement  of  the  stomach  is 
a  common  exciting  cause. 

Treatment. — At  the  very  commencement,  the  disease 
may  sometimes  be  arrested  by  an  emetic,  followed  by  a 
laxative,  and  cold  applications  to  the  eye,  or  by  touching  . 
the  inflammatory  swelling  with  caustic.     If,  however, 
the  disease  has  akeady  made  progi'ess,  wai-m  applications  - 
to  promote  suppmation  are  to  be  had  recoiu-se  to.    It  is  - 
in  general  better  to  allow  the  abscess  to  bui-st  of  itself, 
but  when  it  is  mature,  and  occasions  much  tuieasiness, 
relief  will  be  obtained  fi'om  jiunctimng  it. 

Dr.  Zeis,  who  is  the  author  of  the  opinion  that  the  I 
proper  seat  of  stye  is  the  capsule  and  glands  of  the  roots  •  i 
of  the  eyelashes,  recommends  ijlucking  out  the  eye-  ■ 
lashes  at  once  at  the  jiart  affected.    By  this  practice,  the 
disease  is  arrested  or  much  mitigated.    As  the  eyelashes 
fall  out  at  any  rate,  there  can  be  no  objection  on  the 
score  of  sa%dng  the  eyelashes ;  besides,  they  are  speedily 
reproduced. 

To  prevent  the  reciUTence  of  the  disease,  attention 
must  of  coiu-se  be  dii-ected  to  that  state  of  general  health 
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il  those  occasional  influences  on  wliicli  it  appears  to 
iepend. 

Oik.— Inflammation  and  abscess  of  the  Meibomian  glands. 

Inflammation  and  abscess  of  the  Meibomian  glands 
simulate,  as  already  said,  the  appearance  of  stye  exter- 
aally;  but  the  disease  is  of  rarer  occui'rence,  and  its 
aature  is  recognised  on  evertiag  the  eyelid,  when  the 
iffected  gland  or  glands  are  seen,  thi-ough  the  conjunc- 
ava,  tm-gid  with  yellow  matter,  which,  perhaps,  may  be 
made  by  pressure  to  ooze  out  of  the  corresponding  aper- 
i^ures  at  the  border  of  the  eyelid. 

By  a  touch  with  the  point  of  the  lancet,  the  turgid 
gland  is  opened  and  the  matter  evacuated. 

10th. — Syphilitic  affections  of  the  eyelids. 

Syphilitic  ulceration,  sometimes  primary,  more  com- 
monly secondary,  sometimes  affects  the  eyeUds  either  at 
cheir  border,  or  on  theii'  external  or  internal  surface  ;  in 
the  one  case,  going  on  to  destroy  the  whole  thickness  of 
che  hd,  in  the  other  case  producing  a  deep  and  foul  exca- 
vation. 

As  syphilitic  ulceration  goes  on  in  spite  of  ordinary  local 
ippUcations,  it  is  of  importance  to  distinguish  the  natm-e 
Df  the  case,  in  order  that  by  the  timely  emplojonent  of 
creatment  for  the  constitutional  affection,  the  progress  of 
[he  ulceration  may  be  arrested. 

This  ha^-ing  taken  place,  the  next  point  in  the  treat- 
ment is,  so  to  direct  the  cicatrization,  that  deformity  of 
che  eyelid  may  be  as  far  as  possible  prevented. 

Aman,  £et.28.  Admitted  Aug.  30.  Contracted  syphilis 
Sonx  years  ago,  for  which  he  was  treated  and  dismissed  as 
3ured  seven  months  since. 

About  three  weeks  ago  a  small  painful  swelling  formed 
m  the  lower  eyelid  (right  side)  towards  the  inner  corner. 

At  present  there  is  ulceration  all  along  the  edge  of  the 
.ower  eyeUd  where  the  ej'elashes  are  implanted.  The 
iipper  eyelid  is  not  ulcerated,  but  both  it  and  the  lower 
jre  very  oedematous  and  red.  The  conjunctiva  of  both 
syelids  is  very  red  and  much  thickened, — that  of  the 
.ower  eyelid  especially  so.  There  is  some  serous  effusion 
under  the  ocular  conjunctiva  at  the  lower  part. 

To  take  iodide  of  potassium  (gr.  iij.)  in  decoction  of 
sarsapaiilla. 
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Sept.  2iid.— CEdema  of  the  lower  eyelid  gone,  tkat  < 
the  upper  eyelid  less.     Ulceration  of  the  lower  eyeU. 
much  the  same. 

To  continue  the  iodide.  Solution  of  the  nitrate  of  silvei' 
gr.  IT.— 3j.  dropped  into  the  eye.  The  red  precipitat 
omtment  (gr.  iij.— sj.)  to  be  applied  to  the  ulcerated  edg, 
of  the  eyelid  at  bed-time. 

4th.— The  ulceration  along  the  edge  of  the  lower  eye^ 
lid  has  begun  to  cicatrize.    (Edema  of  the  tarsal  edge 
upper  eyelid  continues.    Eepeated  the  nitrate  of  silver' 
di'ops.    To  continue  the  iodide. 

9th. — Cicatrization  all  along  the  edge  of  the  lower  eye- 
lid almost  complete.     Conjunctiva  of  lower  eyeUd  stil:' 
red  and  spongy-looking.   Still  some  oedema  of  upper  eye- 
lid.   To  continue  the  iodide  and  sarsapai-illa. 

21st. — Has  not  been  here  since  last  report,  and  ha£j 
therefore  had  no  medicine  for  some  days. 

The  lower  eyelid  is  now  qmte  healed.  The  upper  eye-« 
lid  is  still  oedematous,  and  on  examining  its  conjunctivah 
surface,  there  is  seen  a  large  ulcerated  spot,  covered  -witht 
yellow  puro-lymph.  Applied  the  niti'ate  of  silver  solu-J 
tion  to  this.    To  continue  the  mixtm-e. 

28th. — The  ulcer  on  the  conjunctiva  of  the  upper  eyelidi 
ranch  less.  Eepeated  the  application  of  the  nitrate  of 
silver  solution.    To  continue  the  mixture. 

Nov.  4th. — The  ulcer  on  the  inner  surface  of  the  upper 
eyelid  has  almost  disappeared.  To  continue  the  iodide 
and  sarsaparilla. 

A  woman,  set.  28.    About  fourteen  months  ago  had  an 
eruption  of  red  spots  all  over  the  body,  and  two  months 
after  that,  an  ulcer  broke  out  on  the  left  leg,  a  little  below 
the  knee;  this  continued  for  four  months.    About  the  ' 
end  of  the  following  December,  a  small  tumom*  ap])eared  , 
on  the  upper  eyelid,  like  a  stye ;  shortly  after  this  the 
ulcer  of  the  leg  healed,  and  ulceration  of  both  eyelids  ex- 
tended itself.     At  present  there  is  some  swelling  and 
ulceration  of  the  upper  eyelid  towards  the  outer  angle. 
The  whole  tarsal  edge  of  the  lower  eyelid  from  near  the 
punctum  to  tho  outer  corner  is  desti'oyed  by  ulceration. 
The  skin  of  the  lower  eyelid  for  about  one-twentieth  to  ' 
one-tenth  of  an  inch  from  what  remains  of  the  tarsal  edge  • 
of  the  lid  is  ulcerated.    Throe  grains  of  the  iodide  of  po- 
tassium, with  decoction  of  sarsa]iarilla,  were  ordered  to 
bo  taken  tlu-co  times  a  day,  and  tho  four-grain  nitrate  of 
silver  solution  to  bo  di-oi)pod  into  the  eye,  and  applied  to 
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ithe  vilceratecl  surface  occasionally.  After  a  montli's  con- 
;ttauaiice  of  this  treatment,  cicatrization  along  the  edge 
I  of  the-  eyelid  was  completed.  The  patient  no  longer 
I  experienced  any  distress  from  the  eye  in  moving  it,  as 
she  used  to  do.  The  mixtui-e  was  continued,  and  the 
iweak  red  precipitate  ointment  ordered  to  he  applied  to 
the  eyelids.  In  another  month  the  eye  was  quite  well, 
land  the  patient  was  discharged  cured. 

In  the  cases  of  infants  affected  with  syphilis,  above  re- 
iferred  to  (pp.  180 — 225),  in  which  the  eyelids  and  other 
I  parts  of  the  face  and  body  are  covered  with  an  eruption  of 
flat  broad  pustules,  which  break,  scab,  and  spread;  the 
general  treatment  should  consist  of  minute  doses  of  calo- 
mel, one-half  grain,  or  hydi'argyi'um  cum  creta  one  or 
two  gi-ains,  three  times  a  day ;  and  the  local  treatment  in 
the  application  to  the  edges  of  the  eyelids,  of  the  weak 
red  precipitate  ointment. 

Some  time  ago  my  colleagiie,  Mi-.  Berkeley  Hill, 
brought  imder  my  notice  a  man  with  sy|3hilitic  tubercles 
on  the  skin  in  the  region  of  his  right  eye,  which  had  been 
conti-acted  in  the  following  manner.  The  man  received 
a  blow,  causing  abrasion  of  the  skin.  With  a  view  to  pre- 
vent discolouiation  and  swelling,  a  fi-iend  sucked  the  jjart. 
After  that  the  disease  presented  itself.  On  examination 
of  the  mouth  of  this  friend.  Mi'.  B.  H.  discovered  secon- 
dary soft  sores,  from  which  inoculation  had  taken  place. 
The  man  who  was  inoculated,  it  should  be  stated,  had, 
besides  the  tubercles  on  his  face,  a  coppery  roseolar  rash 
over  the  forehead  and  body,  but  never  anj'  sore  on  the 
penis ;  whereas  the  friend  who  inoculated  him,  had  pre- 
viously had  chancre. 


Section  11. — Abnoem-ax  Position  of  the  Eyelids,  De- 
terioration OR  Loss  OF  Substance  of  the  Eyelids, 
Misdirection  of  the  Eyelashes,  Irregularity  and 
Loss  of  Movements  of  the  Eyelids,  etc. 

ectropium  or  eversion  of  the  eyelids. 

In  ecti-opium  the  eyelid  is  di-awn  away  from  the  eye- 
ball, its  conjunctival  suiface  turned  out,  and  its  ciliary 
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margin  displaced.    The  eyeball  being  thus  deprived  o 
the  protection  of  the  eyelid,  is  exposed  to  constant  irrita 
tion,  by  which  a  chronic  conjunctivitis  is  kept  up,  weaki 
ening  the  eye,  and  giving  rise  to  specks  and  vascularity; 
of  the  cornea.    In  some  bad  cases,  repeated  attacks 
acute  inflammation  may  lead  at  last  to  destruction  of  thi 
eyeball.    The  conjunctiva  of  the  everted  eyehd  presents' 
more  or  less  of  a  villous  or  sarcomatous  appearance ;  and  ■ 
when  it  is  the  lower  eyelid  which  is  the  seat  of  the  dis-^ 
ease,  there  is  usually  stillicidium  laci-jonarum.    To  these^ 
accompaniments  of  ectropium  are  to  be  added  a  distress- 
ing sensation  of  cold  in  the  eye,  and  very  disagi-eeable., 
disfigurement. 

Ectropium  occurs  in  diflFerent  degrees,  and  depends  on  :• 
different  causes.  It  more  fi'equently  affects  the  lower  : 
than  the  upper  eyeKd.    Sometimes  both  are  everted. 

1st. — Ectropium  from  excoriation  and  contraction  of  the  shin 
of  the  eyelid,  together  with  a  thickened  and  sarcomatous  .- 
state  of  the  conjunctiva. 

It  is  almost  always  the  lower  eyelid  which  is  the  seat  ' 
of  this,  the  simplest  and  most  common  form  of  ecti-opium. 
The  displacement  is  usually  the  result  of  some  chi-onic 
inflammation  of  the  conjunctiva,  or  ophthalmia  tarsi,  in  . 
which  the  skin  of  the  eyelid  and  cheek  becomes  excori- 
ated and  contracted.    The  lacrymal  papilla  and  punctum  . 
being  at  the  same  time  everted,  there  is  stUlicidiuin  lacry- 
marum,  which  keeps  up  and  aggravates  the  conti-action 
of  the  skin  on  the  one  hand,  and  the  thickened  and 
detruded  state  of  the  conjimctiva  on  the  other. 

In  old  persons,  the  relaxation  of  the  tarsus  and  the 
thickened  and  sarcomatous  state  of  the  conjimctiva,  seem 
to  operate  more  fi-equently  in  the  ijroduction  of  evei-siou 
than  any  contraction  of  the  skin.  In  consequence  of 
chi'onic  catarrhal  ophthalmia,  the  angles  of  the  eyelids 
being  eroded,  the  tarsus  relaxed,  and  the  conjunctiva  at 
the  samo  time  rendered  thickoucd  and  sarcomatous,  the 
eyelid  falls  away  fi'om  the  eyeball  and  becomes  everted ; 
and  while  the  contraction  of  the  orbicularis  muscle  tends 
to  augment  tho  c version,  this  becomes  more  and  more 
confirmed,  principally  by  tho  increase  of  the  tluckened 
and  sarcomatous  state  of  tho  conjunctiva,  and  by  the  gra- 
dual accommodation  of  tho  ej-elid  to  its  changed  position. 
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By  long  exposm-e,  the  epithelium  of  the  everted  con- 
ijunctiva  assirmes  in  a  great  degree  the  characters  of 
cuticle  ;  so  that  the  conjimctiva  becomes  callous,  and  can 
\novr  bear,  without  inconvenience,  the  contact  of  external 
bodies,  which  before  caused  ii-ritation,  and  even  gave  rise 
to  bleeding. 

Treatment. — The  first  thing  to  be  done  is  to  reheve  the 
stOlicidium  lacrymarum  by  slitting  up  the  lovrer  cana- 
ilicule  from  the  everted  punctum  to  near  its  entrance  into 
the  sac. 

As  in  the  form  of  ectropium  just  described,  there  is  no 
actual  loss  of  the  skin  of  the  ej'elid,  as  the  contraction  of 
it  is  in  general  not  very  considerable,  and  as  the  sarco- 
imatous  state  of  the  conjunctiva,  together  with  the  relax- 
ation of  the  tarsus  of  the  affected  lid,  have  a  large  share 
;in  keejDing  up  the  eversion,  means  calculated  to  produce 
icontraction  of  the  conjunctiva,  either  alone  or  in  combi- 
nation with  means  calculated  to  shorten  the  transversely 
lelongated  tarsus,  will  in  general  be  found  sufficient  to 
restore  the  eyelid  to  its  natiu-al  position. 

To  produce  contraction  of  the  morbid  conjunctiva,  the 
repeated  application  to  its  sui-face  of  the  Irmar  caustic 
pencil  is  the  most  convenient  method.  The  eyelid  being 
evei-ted  stdl  more  by  ti-action  on  the  neighbouiing  skin, 
the  caustic  is  to  be  pencilled  on  the  conjunctiva  in  a  di- 
irection  from  one  angle  of  the  eye  to  the  other,  parallel 
ito,  but  at  a  little  distance  fi'om,  the  ciliary  margin  of  the 
eyelid.  After  the  application  of  the  caustic,  the  part  is 
ito  be  wiped  with  a  bit  of  lint,  and  then  pencilled  with 
sweet  oil.  It  is  often  advantageous  to  scarify  the  con- 
junctiva before  appljong  the  caustic.  The  cauterization 
may  be  repeated  in  the  course  of  three  or  foiu-  days. 
:^  Instead  of  lunar  caustic,  strong  sulphuric  acid  has  been 
recommended  for  the  cautei'ization  of  the  conjunctiva. 
It  is  applied  by  means  of  a  pencil  of  wood  or  bone,  care 
being  had  in  dipping  the  pencil  into  the  acid  that  it  do 
not  take  up  so  much  as  to  form  a  drop  hanging  at  its 
point.  The  lunar  caustic,  however,  desei^ves  the  prefer- 
once  in  general ;  and  when  it  is  found  insufficient  to 
I  ffect  the  desired  object,  it  is  better  to  have  recoiu'se  to 
1  ho  excision  of  an  ellipiical  shaped  -piece  of  the  th  ickened  and 
siircomatoua  conjunctiva,  parallel  to  the  ciliary  margin  of  the 
'  ijdid. 

To  effect  this,  the  eyelid  being  drawn  as  much  as  pos- 
sible away  from  the  eyeball  by  traction  on  the  neighbour- 
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ing  skin,  the  diseased  conjunctiva  is  to  be  pinched  u 
with,  a  forceps,  and  the  piece  snipped  off  with  curved  ■ 
scissors.    The  piece  removed  must  be  of  such  a  breadth 
as  appears  sufficient,  in  order  that  when  cicatrization  is 
complete,  the  conti-action  of  the  conjunctiva  may  be  ■■ 
neither  so  much  as  to  invert  the  eyelid,  nor  so  Httle  asii 
still  to  leave  some  degree  of  eversion.  1 

After  cauterization  or  excision  of  the  conjunctiva,  it  isn 
well  to  keep  the  lid  in  its  proper  place  by  means  of  strips  1 
of  plaister  and  a  compress  and  bandage. 

When  there  is  evident  transverse  elongation  of  thei' 
tarsus,  the  excision  of  a  wedge-shaped  piece  out  of  the  vjJiok  \ 
substance  of  the  eyelid,  as  fii'st  practised  by  Sir  William : 
Adams,  may,  either  alone,  or  in  combination  with  one  or  : 
other  of  the  means  above  mentioned,  be  necessary  to  re- 
store  the  eyelid  to  its  natui-al  position.    The  base  of  the 
wedge-shaped  piece  excised  coiTesponds  to  the  cdiary} 
margin  of  the  eyeKd,  and  must  be  of  such  a  breadth  as  .• 
will  restore  that  margin  to  its  proper  length.    The  exci- 
sion shoiild  be  perfonned  rather  towards  the  external 
canthus  than  in  the  middle  of  the  eyelid. 

The  breadth  of  the  piece  necessary  to  be  excised  being  l 
duly  calculated,  the  eyelid  is  to  be  seized  hold  of  at  the  • 


Fio.  145. 


place  -with  a  forceps,  and  di-awn  from  the  eyeball.  Then 
with  a  pair  of  strong  straight  .scissors,  the  siugeon  cuts 
out  the  piece  at  two  sti-okes,  the  fii'st  being  made  on  the 
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left-hand  side  of  the  forceps,  and  the  second  on  the  right- 
hand  side.  After  the  excision  of  the  piece,  the  eyelid  is 
to  be  restored  to  its  proper  position,  and  the  edges  of  the 
wound  united  by  the  harelip  sutui-e. 

The  pins  are  to  be  inserted  and  brought  out  at  some 
distance,  about  one-tenth  of  an  inch,  from  the  edges  of 
the  wound,  and  must  not  implicate  the  conjunctiYa.  The 


Fig.  146. 


first  pin  introduced  should  be  close  to  the  ciliary  margin 
of  the  lid,  in  order  to  insure  evenness  at  this  place. 
Lastly,  the  eyelid  is  to  be  supported  by  strips  of  plaister 
and  a  compress  and  bandage. 

2nd. — Ectropiitm  from  contraction  of  the  skin  in  consequence 
of  cicatrices,  &c, 

Ectropium  from  the  contraction  of  the  skin  which  takes 
place  in  consequence  of  cicatrization,  as  often  affects  the 
one  eyelid  as  the  other,  and  sometimes  both,  they  being 
equally  exposed  to  the  wounds,  burns,  abscesses  and 
olcerations,  by  which  the  skin  and  subcutaneous  cellu- 
lar tissue  of  the  eyelids  are  liable  to  be  destroyed  to  a 
greater  or  less  extent.  In  cases  in  which  the  injiuy  of 
the  skin  by  bum,  wound,  or  other  cause,  has  been  at  the 
outer  angle,  this,  together  with  the  outer  part  of  both 
eyelids,  is  everted. 

In  the  form  of  ectropium  now  under  consideration  the 
'  version  is  generally  very  complete,  sometimes  indeed  to 

s  8 
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so  great  a  degree  that  tlie  ciliary  border  of  tlie  eyelid, 
very  mucli  elongated,  is  drawn  down  upon  tlie  cheek  or  : 
up  to  the  eyebrow,  as  the  case  may  be.    Ectropium  of 
the  upper  eyelid  it  is  obvious  leaves  the  eyeball  much 
more  exposed  than  ecti'opium  of  the  lower  eyelid. 

Treatment. — This  form  of  ectropium  has  exercised  the  \ 
opei-ative  ingenuity  of  sui-geons  from  a  very  early  period, 
but  it  is  recently  only  that  much  success  has  beea 
achieved.  Beer,  writing  so  late  as  1817,  discusses  this 
form  of  ectropium  in  a  section  entitled,  ' '  Of  the  incuralle 
diseases  consequent  to  the  ophthalmice." 

The  operation  described  by  Celsus  for  lagophthalmus,  or - 
shortening  of  the  upper  eyelid,  consisted  in  making  a  semi-  - 
lunar  incision  through  the  contracted  integuments  of  the  e 

eyelid  "  paulum  infra  supercilium  comubus  ejus  s 

deorsum  spectantibus."  The  eyelid  being  set  free  by  the  < 
incision,  was  brought  into  its  natural  position,  and  an  l 
attempt  made  to  heal  the  wound  thus  left  by  a  broad  I 
cicatrice.  For  ecti'opium  of  the  lower  eyelid,  he  recom-  - 
mends  a  similar  operation,  "plagse  tantum,"  he  says,  ■. 
"  cornua  ad  maxiUas,  non  ad  oculum  convertenda  sunt." 

This  operation,  which  indeed  Celsus  recommends  only  ^ 
when  the  loss  of  skin  is  inconsiderable,*  has  been  per-  - 
formed  over  and  over  again,  but  it  has  always  been  found  . 
that  the  cicatrice  gradually  contracted  vcn'ol  the  aversion  : 
was  ais  bad  or  worse  than  before. 

Professor  Chelius  of  Heidelberg  has  somewhat  modified 
the  above  operation,  and  says  the  residts  he  has  thereby  ^ 
obtained  have  been,  even  in  cases  of  very  considerable  S 
shortening  of  the  skin  of  the  eyelid,  successful  beyond  .  i 
expectation. 

Chelius's  o'peration.—Aja.  incision  is  made  along  the 
whole  breadth  of  the  eyelid,  and  as  near  its  tarsal  edge  as 
possible,  through  the  skin.    The  edges  of  the  wound  arc 
to  bo  dissected  fi-om  tho  cellular  tissue,  so  far  that  all 
tension  of  the  skin  may  be  removed,  and  the  eyelid  atoit 
of  being  readily  brought  into  its  natm-al  position.  The 
fibres  of  the  orbicularis  ai-e  then  to  be  divided  by  several  i 
vertical  incisions.    "WTien  the  replacement  of  the  eychd  i 
is  opposed  by  a  considerable  tumefaction  of  the  conjunc-  » 
tiva,  a  portion  of  this  membrane  is  to  bo  removed  by  the  I 
scissors  and  knife,  and  the  external  commissure  of  the  ^ 

*  He  acknowledges  th.it  ivbeu  "  nimium  palpilrse  deest,  nulla  i 
id  restituere  curatio  potest." 
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eyelids  slit  up,  to  tlie  extent  of  some  lines,  in  a  horizontal 
direction.  After  this,  t^wo  loops  of  thread  are  to  be  drawn 
through  the  skin  by  means  of  curved  needles,  near  the 
tarsal  edge  of  the  eyelid,  but  without  wounding  the 
tarsus.  These  threads  are  to  be  fastened  by  sticking- 
plaister  to  the  cheek,  if  the  upper  eyelid  be  the  subject  of 
operation,  to  the  forehead  in  the  contrary  case,  so  that 
the  eyehd  operated  on  may  be  retained  in  its  natural  po- 
sition. The  wound  of  the  ej^elid,  and  the  wound  at  the 
angle  of  the  eye,  are  covered  with  charpie,  which  is 
to  be  retained  in  position  by  strips  of  plaister,  without 
any  other  dressing.  •  In  the  course  of  the  after-treat- 
ment, nothing  but  charpie,  diy  or  smeared  with  some 
mild  cerate,  is  to  be  applied.  The  touching  of  the  parts 
with  limar  caustic,  even  when  the  gi-anulations  rise  above 
the  edges  of  the  wound,  is  to  be  especially  avoided,  as 
contraction  of  the  cicati'ice  is  thereby  very  much  pro- 
moted. 

To  the  separation  of  unnatural  adhesions  or  divisions  of 
the  contracted  skin ,  and  the  extirpation  of  a  portion  of 
the  everted  and  sarcomatous  conjunctiva,  as  described  in 
the  preceding  method,  may  be  added,  when  there  is  much 
transverse  elongation  of  the  tarsus,  Adam's  excision  of  a 
wedge-shaped  portion  of  the  whole  thickness  of  the  eye- 
Hd,  as  above  described.  Here  it  may  be  remarked,  that 
as,  in  the  cases  under  consideration,  the  skin  is  much 
shortened,  it  is  necessary  in  performing  the  excision  to 
make  use  of  a  small  scalpel  instead  of  scissors. 

The  Author's  operation. — The  following  operation  I  per- 
formed with  success  in  eversion  and  shortening  of  the 
upper  eyelid,  fi'om  conti'action  of  the  skin  consequent  to 
a  bum.  The  peculiarity  of  the  plan  consists  in  the  fol- 
lowing particulars : — The  eyelid  is  set  free  by  incisions 
made  in  such  a  way,  that  when  the  eyelid  is  brought 
back  into  its  natural  position,  the  gap  which  is  left  may 
be  closed  by  bringing  its  edges  together  by  suture,  and 
thus  obtaining  immediate  union.  Unlike  the  Celsian 
operation,  the  naiTower  the  cicati-ice  the  more  secui-e  the 
result.  The  flap  of  skin  embraced  by  the  incisions  is  not 
separated  from  the  subjacent  parts;  but  advantage  being 
taken  of  the  looseness  of  the  subcutaneous  cellular  tissue 
the  flap  is  pressed  downwards,  and  thus  the  eyelid  is  set 
iVce.  The  success  of  the  operation  depends  very  much  ou 
the  looseness  of  the  cellular  tissue.  I'or  some  days  before 
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the  operation,  therefore,  the  skin  should  be  moved  up 
and  down  in  order  to  render  the  ceUular  tissue  more 

A^scription  of  the  operation  is  comprehended  in  the 
foUowing  case :— A  woman,  aged  twenty-foni-,  had  her 
face  much  scarred.  Both  eyeballs  were  quite  exposed, 
on  account  of  shortening  and  eversion  of  the  upper  eye- 
lids On  the  left  side  the  eversion  of  the  upper  eyebd 
was  not  so  great  as  on  the  right.  On  this  side  the 
ciHary  margin  of  the  tarsal  cartilage  corresponded  to 
the  edge  of  th.e  orbit,  and  the  opposite  margm  of  the 
cartilage  occupied  the  usual  position  of  the  ciliary  mar- 
o-in;  so  that  when  an  attempt  was  made  to  close  the 
nt'ht  eye,  it  was  the  orbital  margin  of  the  tarsal  cartilage 
which  was  pressed  down.  There  was  some  degree  of 
shortening  and  eversion  of  the  left  lower  eyelid.  The 
patient  saw  very  well  with  the  right  eye ;  but  with  the 
left,  on  account  of  opacity  of  the  cornea,  she  did  not  see 
well  enough  to  recognise  a  person.  At  the  age  of  one 
year  and  three  months  she  fell  into  the  fire,  and  had  her 
face  severely  burned,  which  was  the  cause  of  the  state 
above  described. 

Two  years  before  coming  under  my  care,  she  had  an 
operation  performed  on  the  left  eye,  and  derived  advan- 
tage from  it.  It  is  probable,  however,  that  the  eversion 
only  had  been  lessened  by  the  operation,  for  the  shorten- 
ing of  the  upper  eyelid  was  stiU  very  great. 

I  operated  on  the  left  upper  eyelid  first.  Two  con- 
verging incisions  were  made  through,  the  skin,  from 
over  the  angles  of  the  eye  upwards  to  a  point  where 
they  met,  somewhat  more  than  an  inch  from  the  adhe- 
rent ciliary  margin  of  the  eyelid.  By  pressing  down 
the  triangular  flap  thus  made,  and  cutting  all  oppos- 
ing bridles  of  cellular  tissue,  but  without  separating 
the  flap  from  the  subjacent  parts,  I  was  able  to  bring 
down  the  eyelid  nearly  into  its  natural  situation,  by  the 
mere  stretching  of  the  subjacent  ceUular  tissue.  A 
piece  of  the  everted  conjunctiva  was  snipped  ofi'.  The 
edges  of  the  gap  left  by  the  drawing  down  of  the  flap 
were  now  brought  together  by  sutui-e,  and  the  eyelid 
was  retained  in  its  proper  place  by  plaisters,  compress, 
and  bandage. 

During  the  healing  of  the  woimd,  a  small  piece  of 
the  apex  of  the  flap,  which  had  been  somewhat  sepa- 
rated from  the  adjacent  parts,  sloughed.    In  a  month, 
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healing  had  taken  place,  and  the  eversion  completely 
cured.  The  cicatrice  where  the  part  had  sloughed  was 
pretty  broad.  When  the  handages  were  first  left  off,  the 
eyehd  was  so  elongated,  that  if  the  lower  eyelid  had 
not  also  been  shortened,  the  eye  would  have  been  en- 
tirely covered.  After  leaving  ofi'  the  bandages  some 
shortening  took  place,  fi'om  contraction  not  of  the  cica- 
trice, but  of  the  skin.  Being  no  longer  on  the  stretch, 
the  skin  assumed,  as  it  contracted,  more  of  its  natural 
appearance. 

The  right  upper  eyelid  was  next  operated  upon.  The 
incisions  were  made  in  a  similar  manner  (Fig.  147, 
page  628),  except  that  they  did  not  meet  in  a  poiat,  a 
space  being  left  between  their  extremities  to  the  extent 
of  about  one-sixth  of  an  inch,  which  was  divided  by  a 
transverse  cut. 

By  the  stretching  of  the  subjacent  cellular  tissue,  I 
succeeded  in  di-awing  down  the  flap,  and  thus  elongated 
the  eyelid  so  much  that  it  covered  the  eye  entirely ;  but 
in  consequence  of  the  long-continued  displacement  of  the 
tarsal  cartilage,  the  ciliary  margin  of  it  did  not  come  into 
contact  with  the  eyeball.  I  did  not  interfere  with  this 
state  of  parts,  by  attempting  any  transverse  shortening 
of  the  lid,  but  a  piece  of  the  everted  conjunctiva  was 
removed,  and  with  it  a  bit  of  the  tai-sal  cartilage.  From 
the  surface  of  this  wound  there  sprang  out  a  small  soft 
fungus,  which  was  cut  off  with  the  scissors,  and  the  root 
touched  with  the  lunar  caustic  pencil. 

The  above  operation  has  been  repeated  by  M.  A.  Berard, 
without  success ;  and  by  M.  Velpeau,  successfully  in  one 
case,  and  unsuccessfully  in  another,  in  which  erysipelas 
came  on. 

Tarsorapliia. — It  has  been  mentioned,  that  it  some- 
times happens  that,  from  bad  cicatrices,  the  skin  of  the 
temple  is  miich  contracted,  and  the  external  commis- 
sou-e,  together  with  the  other  parts  of  the  lids,  everted 
in  consequence.  In  such  a  case,  Walther  excised  the 
tarsal  edges  of  both  eyelids  where  they  were  everted, 
together  with  the  commissiU'O  and  a  triangular  piece  of 
the  neighboiu-ing  integument  of  the  temple,  the  base 
being  towards  the  eye,  and  the  apex  towards  the  ear 
(Fig.  149).  He  then  luiited  the  edges  of  the  wound  by 
two  sutures;  and  the  eversjon  was  by  this  tarsoraphia 
cured.    (Fig.  150). 

In  similar  cases,  but  with  more  complete  ovorsion  of 
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botli  eyelids,  Dieffenbach  made  to  the  above  proceed- 
ing of  Walther  the  following  additions.    After  the  exci- 
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sion  of  the  triangular  piece  from  the  outer  canthus,  a 
curved  incision  was  carried  above  the  supra-orbital  arch  ; 
and  another,  below  the  lower  margin  of  the  orbit,  and 


Fig.  150, 


■towards  the  nose.  The  two  crescentic  flaps  were  then 
■raised ;  and,  after  closing  the  wound  in  the  temple,  they 
iwere  adapted  as  new  lids  to  the  remaiaing  conjunctiva. 
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3rd. — Edropiuvi  from  caries  of  the  oriit. 

■When  ectropimn  is  complicated  with,  caries  of  the  mar-  ■ 
gia  of  the  orbit,  nothing  ia  the  way  of  operation  in  refer- 
ence to  the  ectropium  should  be  attempted,  until  the 


Fig.  151. 

disease  of  the  bone  is  cui-ed.  Then,  it  wiU  generally  be 
necessary,  on  account  of  the  extent  to  which  the  skm  of 
the  eyelid  has  suffered  from  the  carious  suppui'ation  and 
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ulceration,  to  have  recourse  to  ti-ansposition  of  the  neigh- 
boiu-ing  skin,  according  to  some  one  of  the  operations 
above  dcsci-ibod,  or  to  transplantation.     It,  however, 
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sometimes  happens,  that,  though  the  eversion  is  consi- 
derable, a  very  small  part  of  the  skin  only  is  di-ami  into 
the  cicatrice,  whilst  the  sm-roundiag  skin,  still  pretty 
healthy,  is  puckered.  In  a  case  of  this  kind.  Dr.  Ainmon 
surrounded  the  adherent  part  of  the  skin  by  an  incision. 
Leaving  it  on  the  bone,  he  detached  the  neighbouring 
integuments  all  round,  to  such  an  extent  that  the  lid 
was  set  at  liberty,  and  the  patient  could  shut  the  eye. 
He  then  closed  the  external  wound  over  the  old  cicatrice. 
iThe  hd  was  in  this  way  elongated,  a  scarcely  observable 
scar  remained,  and  the  disagreeable  depression  at  the  edge 
of  the  orbit  was  no  longer  in  view. 

In  performing  this  operation,  the  surface  of  the  piece 
of  skin  left  adherent  to  the  bone  ought  to  be  shaved  off, 
so  as  to  make  the  bottom  of  the  wound  raw. 

In  such  a  case,  in  which  the  adherent  skin  still  retained 
some  thickness,  I  have,  by  subcutaneous  section,  de- 
tached it  from  its  morbid  connection  with  the  bone,  and 
thus  restored  the  eyelid  nearly  to  its  natural  position. 


4th. — Transplantation  of  skin  as  a  means  of  supplying  a 
deficiency  of  the  eyelids. 

Transplantation  of  a  flap  of  skin  according  to  the  Indian 
■method. — When,  after  the  separation  of  unnatural  adhe- 
sions, the  extirpation  of  a  cicatiice,  or  the  division  of  the 
^  simply  contracted  skin,  the  gap  left  by  the  reinstatement 
of  the  eyelid  in  its  natural  position  is  very  considerable, 
attempts  have  been  made  to  transplant  a  portion  of  skin 
;  from  some  neighbouring  part  into  it.    The  flap  of  skin 
J  to  be  transplanted  is  usually  taken  from  the  temjDle  when 
'  the  upper  eyelid  is  the  subject  of  operation, — from  the 
''.  cheek  in  the  case  of  the  lower  eyelid,  and  is  made  of  a 
form  con-esponding  with  the  gap,  but  of  a  size  consi- 
derably larger,  in  order  to  allow  for  the  contraction  which 
subsequently  takes  place.    The  flap,  previously  measured 
and  traced  in  outline,  is  raised  by  dissection,  along  with 
as  much  of  the  subjacent  celliolar  tissue  as  possible,  but 
is  still  left  in  connection  with  the  body  by  a  slip  as  broad 
at  least  as  itself.    After  all  bleeding  has  ceased,  and  after 
removing  any  clotted  blood  that  may  be  in  the  gap  in 
the  eyehd,  or  adhering  to  the  flap,  the  latter  is  to  be  so 
transposed  that  it  may  be  adjiisted  to  the  former,  with 
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the  edges  of  whicli  it  is  to  be  fixed  by  stitches,  strips  oil 
plaister,  and  bandage.  The  wound  in  the  temple  oi: 
cheek  whence  the  flap  was  removed  is  to  be  closed  by^ 
bringing  its  edges  together,  with  stitches  if  possible,  lil 


Fig.  153. 


not,  it  is  to  be  allowed  to  granulate  and  heal  in  the  ordi- 
nary way. 

The  operation  by  ti'ansplantation  of  the  skin  has,  in  the 
hands  of  the  late  Dr.  Fricke,  of  Hambui'g,  who  first 
perfonned  it.  Dr.  Mackenzie,  and  others,  been  crowned 
with  success,  but  in  several  cases  it  has  failed. 

Transplantation  of  a  flap  of  skin  according  to  the  Italian 
or  TaUacotian  method. — Five  years  ago  my  friend  Dr. 
J.  0.  Gumming  introduced  a  gentleman  to  me,  for  con- 
sultation respecting  the  state  of  his  right  eye. 

The  whole  substance  of  the  upper  eyelid — skin,  tarsal 
cartilage,  and  conjunctiva — had  been  destroyed  by  ulcera- 
tion to  the  extent  of  two-thirds  next  the  temple.  The 
outer  canthus  was  also  destroyed,  but  the  inner  canthus 
was  entire.  The  small  undestroyed  portion  of  the  eyeUd 
next  the  latter  was  everted. 

In  consequence  of  the  destruction  of  the  outer  canthus, 
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the  lower  eyelid  hung  down  on  the  cheek  in  a  state  of 
ectropion. 

The  eyehall  was  reduced  to  a  stump,  and  its  conjunc- 
tiva had  become  cuticular  from  exposure. 

The  outer  part  of  the  eyebrow  had  likewise  been  de- 
n-oyed,  and  the  integument,  which  had  been  reproduced 

that  situation,  was  thin  and  tense.  With  this  niorbid 
integument  of  the  eyebrow,  the  cuticular  conjunctiva  of 
the  eyebaU  was  continuous  all  along  where  the  eyelid 
had  been  destroyed,  and  was  in  consequence,  so  much  on 
-he  stretch  that  the  stump  of  the  eyeball  was  kept  drawn 
■iwards  and  outwards. 

The  conjunctiva  of  the  everted  remains  of  the  upper 
(  yehd  was  also  contiauous  with  the  morbid  iutegument 
t  the  outer  part  of  the  eyebrow. 

The  skin  of  the  temple  was  iu  a  shrunken  and  cica- 
trised state  from  having  likewise  been  the  seat  of  ulcera- 
tion. 

Immediately  above  the  eyebrow,  the  skin  of  the  fore- 
head was  healthy. 

Figure  I,  Plate  VIII.,  represents  the  eye  the  state  of 
which  has  just  been  described. 

The  means  which  suggested  themselves  for  the  rectifi- 
cation of  this  great  disfigurement  were  a  restoi-ation  of 
the  lost  upper  eyelid,  and  the  reinstatement  into  its  pro- 
per position  of  the  everted  lower  eyelid. 

Towards  the  accomplishment  of  this  object,  I  performed 
the  following  preparatory  operation  on  the  24th  of  July, 
1860. 

In  the  healthy  skin  of  the  forehead,  immediately  above 
the  place  where  the  eyelid  was  destroyed,  two  incisions 
were  made  from  above  downwards,  diverging  like  the 
legs  of  the  letter  A :  only  that  they  were  commenced, 
not  at  a  common  point,  but  at  a  short  distance  from  each 
other.  The  intervening  skin  was  afterwards  divided  by 
a  transverse  incision.  Of  the  two  diverging  incisions, 
one  terminated  by  the  side  of  the  remains  of  the  old 
eyelid,  and  the  other  near  the  situation  of  the  outer 
canthus. 

The  base  of  the  angular  flap  thus  marked  out  corres- 
I'londed  to  the  place  where  the  destroyed  portion  of  the 
i;yelid  had  been. 

In  figure  154,  a  and  h  represent  the  diverging  incisions, 
c  the  transverse  incision  uniting  them. 

By  pressure,  the  flap  was  now  made  to  slide  down  as 
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far  as  the  looseness  of  the  subjacent  cellular  tissue  woul 
allow. 

A  cushion  of  thick  skin  was  thus  obtained  for  th 
outer  part  of  the  eyebrow,  whilst  the  thin  skin  which  i : 
replaced,  together  with  the  ocidar  conjunctiva,  formed  i 
fold  occupying  the  situation  of  the  lost  portion  of  tht 
eyelid. 

An  incision  {d,  Pig,  154)  was  next  made  through  thi 
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Fig.  154. 

thickness  of  the  remains  of  the  old  eyelid,  which  allowed 
of  that  part  being  brought  down  somewhat  from  its 
everted  position. 

The  edges  of  the  hiatus  left  by  the  drawing  down  of 
the  angular  flap  were  brought  together  by  a  stitch.  The 
flap  itself  was  secm-ed  in  its  new  position  by  stitches  be- 
tween its  sides  and  the  adjacent  skin.  Lastly,  the  re- 
mains of  the  old  eyelid,  now  somewhat  more  in  place, 
was  united  by  a  stitch  with  the  corresponding  side  of  tke 
newly  obtained  palpebral  fold. 

The  operation  was  concluded  by  making  raw  the  eigp 
of  the  lower  eyelid  at  the  outer  canthus,  and  imiting  it 
by  sutui-e  vnih.  the  adjacent  part  of  the  palpebral  fold, 
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likewise  made  raw,  so  as  to  correct  tlie  eversion  of  th.e 
lower  eyelid. 

Figure  155  represents  the  state  of  parts  after  tlie  inser- 
ticaa  of  the  stitches. 


The  parts  were  further  supported  in  their  new  position 
by  plaisters,  compress  and  bandage. 

The  healing  of  the  wounds  took  place  quickly  and 
kindly. 

The  first  step  of  the  operation  now  described,  viz.,  the 
marking  out  an  angular  flap  of  skin  by  incisions,  and, 
'  without  raising  it  by  dissection,  bringing  it  down  by 
;j  sliding  merely,  advantage  being  taken  of  the  looseness  of 
the  subcutaneous  cellular  tissue  for  this  purpose,  is  iden- 
'  tical  with  the  operation  above  described,  p.  627,  for  the 
ciu-e  of  eversion  and  shortening  of  the  upper  eyelid  from 
contraction  of  the  skin  consequent  to  bui-ns.    The  second 
-tep  of  the  operation,  viz.,  the  incision  for  bringing  down 
the  remains  of  the  old  eyeUd,  is  founded  on  a  principle 
which  I  successfully  adopted  in  the  operation  for  cleft  and 
tetracted  eyelid  [Coloboma  palpehrce  d  larjophthahnos)  de- 
scribed below,  p.  662,  and  originally  recorded  in  the 
Affidical  Times  and  Gazette  for  August  22,  1857. 
The  gain  from  the  operation  was  as  follows  :— 
Ist.  The  lower  eyelid  was  restored  to  its  natiu'al 
position. 
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2iid.  The  small  portion  of  the  upper  eyelid  still  remain-  - 
ing  was  rendered  less  everted. 

3rd.  A  fold  of  skin  and  conjunctiva  was  obtained  in  the  ; 
situation  of  the  lost  portion  of  the  eyelid. 

4th.  The  stump  of  the  eyeball  could  be  moved  more  : 
fi'eely. 

6th.  A  cushion  of  thick  skin  was  obtained  for  the  outer  ; 
part  of  the  eyebrow  in  replacement  of  the  thin  skin  : 
brought  down  to  form  along  with  the  ocular  conjunctiva, 
the  palpebral  fold  before  mentioned. 

This  gain,  however,  was  far  short  of  the  accomplish- 
ment of  the  desired  object.  Something  entitled  to  the 
name  of  an  upper  eyelid  had  yet  to  be  formed ;  but  where 
to  find  materials  for  the  purpose  was  the  question. 

The  fold  of  skin  and  conjunctiva  obtained  in  the  situ- 
ation of  the  lost  portion  of  the  eyelid,  together  with  the 
conjunctiva  of  the  still  remaining  portion  of  the  old  eyeHd, 
promised  to  yield  the  material  for  a  palpebral  conjunc- 
tiva, if  skin  could  only  be  obtained  for  the  outside  of  the 
eyelid.  To  borrow  skin  from  the  temple  was  out  of  the 
question,  for,  as  before  stated,  the  skm  in  that  region 
was  in  a  shrunken  and  cicatrized  state  fi'om  having  been 
the  seat  of  ulceration  at  the  same  time  that  the  eyelid 
was  destroyed. 

I  proposed,  therefore,  to  take  the  required  flap  of  skin 
from  the  hand  by  transplantation,  according  to  the 
method  of  Taliacotius— a  proposal  to  which  my  patient 
readily  agreed.  I  explained  to  him  that  it  would  be  ne- 
cessary to  keep  his  hand  applied  to  the  eye  for  some  days, 
and  that  such  a  constrained  position  woiild  demand  much 
endurance  on  his  part.  He  assm-ed  me,  however,  that 
he  was  prepared  for  any  such  inconvenience  by  past 
experience,  for  he  had  been  in  the  habit,  whilst  the  ulce- 
ration was  going  on,  of  keeping  his  hand  applied,  for 
weeks  together,  over  the  eye  as  a  means  of  mitigating  the 
pain  he  sufiPered. 

The  operation  having  been  determined  on,  an  apparatas 
for  the  support  of  the  elbow  was  prepared,  consisting  of  a 
leather  cap  fixed  to  the  arm  by  straps  and  secured  at  a 
proper  height  by  a  belt  roimd  the  neck.  With  the  ana 
supported  by  this  apparatus,  and  the  hand,  lymg  over 
the  eye,  secured  by  a  bandage  round  the  head,  the  patient 
passed  a  night  or  two  in  order  to  become  habituated  to 
the  position,  so  that  ho  might  not,  after  the  operation  baa 
been  actually  perfonned,  run  the  risk  of  starting  durmg 
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sleep,  and  so  displacing  the  hand  with  the  transplanted 
flap  from  over  the  eye. 

These  preliminaries  having  been  settled,  I  proceeded  to 
perfoi-m  the  operation  on  the  26th  of  September — just  two 
months  after  the  performance  of  the  preparatory  operation 
aheady  described. 

The  elbow  was  in  the  first  instance  secured  in  the  sus- 
pensory apparatus  provided  for  it,  in  order  to  have  the 
hand  ready  for  the  formation  and  application  of  the  flap. 

I  then  made  an  incision  through  the  skin  immediately 
below  and  concentric  with  the  arch  of  the  orbit  fr-om  over 
the  inner  canthus  to  over  the  outer  canthus,  as  repre- 
sented in  figure  156,  and  by  dissection  brought  the  skin 


Fig.  15G. 


and  conjunctiva  composing  the  palpebral  fold,  and  also 
the  remains  of  the  old  eyelid,  down  to  an  extent  suSicient 
to  cover  the  stump  of  the  eyebaU  in  the  manner  of  an 
eyelid.  The  hiatus  in  the  skin  thus  produced  was  of  an 
oval  shape,  about  one  and  a  haK  inch  long  in  the  direction 
from  canthus  to  canthus,  and  half  an  inch  broad  in  the 
vortical  direction. 

The  next  step  of  the  operation  was  to  mark  out  by  in- 
cision and  raise  the  flap  of  skin  from  the  ball  of  the 
thumb.  To  allow  for  shrinking,  the  flap  was  made  some- 
what larger  than  the  hiatus  it  was  to  fill  up.    The  bridge 
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of  skin  by  wHch.  tlie  flap  was  retained  in  connection  with 
the  hand,  was  about  half  an  inch  broad  and  a  quarter  of  : 
an  inch  long.    Figure  157  represents  the  flap  and  con-  - 
nectiug  bridge  of  skin  as  raised  up  by  dissection. 


Fig.  157. 


The  bleeding  fi-om  the  flap  and  from  the  hiatus  into 
which  it  was  to  be  received  was  allowed  to  cease  spon- 
taneously. No  bathing  with  water,  cold  or  warm,  was 
had  recourse  to.  The  bleeding  had  ceased  for  some  time 
before  the  flap  was  adjusted  in  its  place.  The  lymph  on 
the  raw  suifaces  was  that  of  the  efi'used  blood  entangled 
in  the  interstices  of  the  ceUulai-  tissue. 

The  bleeding  then  haying  ceased  from  both  wounds, 
preparation  was  made  for  the  adjustment  of  the  flap  mto 
the  hiatus  it  was  to  fiU,  by  drawing  in  the  thi-eads  for  the 
stitches.  Each  thread  was  di-awn  in  at  the  correspoudmg 
points  of  the  flap  and  border  of  the  hiatus  where  it  was 
intended  to  make  the  stitch.  To  aUow  of  this,  the  threads 
were  left  long. 

Evcr^i;hing  being  now  ready,  the  hand  was  laid  over 
the  forehead  and  the  eye,  the  flap  fitted  into  the  hiatus 


TAXIACOTIAU-  TRANSPLAJiTTATION  OF  SKEST.  641 


and  tlie  threads  for  the  stitches  dra-wn  tight  and  tied. 
Three  stitches  secured  the  ripper  margin  of  the  flap,  and 
two  the  lower.  The  two  latter  were  close  by  the  side  of 
Ithe  bridge,  retaiaing  the  flap  in  connection  with  the  ball 
of  the  thumb. 

The  adjustment  of  the  flap  and  tying  of  the  stitches 
constituted  the  nicest  part  of  the  whole  operation,  as  the 
iwork  had  all  to  be  done  behind  the  hand  lying  over  the 
place. 

The  operation  was  completed  by  tightening  the  belt  of 
!the  suspensory  apparatus  round  the  neck  and  secui'ing 
ithe  hand  to  the  head. 

While  the  baU  of  the  thumb  and  its  flap  lay  over  the 
eye,  the  thumb  itself  lay  over  the  temple,  and  the  fingers 
iwere  spread  over  the  forehead.  The  thumb  and  the 
?  fingers  were  in  the  first  instance  stuck  to  the  skin  on 
■  which  they  rested  by  means  of  Burgundy  pitch.  A  long 
band  of  adhesive  plaister  was  then  extended  over  the 
fingers  fi'om  one  side  of  the  forehead  to  the  other.  Lastly, 
several  turns  of  a  roller  were  passed  round  the  head  and 
over  the  hand. 

The  patient  bore  the  operation  with  great  fortitude, 
though  the  incision  along  the  margin  of  the  orbit,  es- 
pecially, was  very  painful. 

For  the  fii'st  two  or  three  days  after  the  operation,  the 
patient  was  rather  feverish,  sick  at  stomach,  and  without 
'  appetite.  On  the  evening  of  the  second  day  he  com- 
plaiaed  of  considerable  pain  over  the  eye.  That  night  he 
took  two  grains  of  calomel  with  ten  grains  of  Dover's 
powder,  which  appear  to  have  operated  beneficially,  for 
he  did  not  again  suffer  anything  more  than  a  feeling  of 
soreness  such  as  was  to  be  expected.  After  the  thii'd  day 
he  regained  his  appetite,  and  began  to  recover  from  the 
depression  which  followed  the  operation. 

The  constrained  position  of  the  arm,  however,  now 
became  a  cause  of  considerable  distress.    There  was  pain 
in  the  elbow  shooting  up  the  aim.    In  the  hope  of  reliev- 
ing this,  the  elbow-cap  was  taken  off  and  rearranged, 
*  but  without  much  benefit.    After  another  day's  use  of 
J  it,  therefore,  it  was  laid  aside  altogether,  and  a  simple 
|i  sling  of  cloth  substituted,  which  proved  less  uncomfort- 
I  able  than  the  cap.    What  gave  most  temporary  relief  to 
j  the  elbow  was  bathing  it  with  cold  vinegar,  and  after 
this,  binding  a  sponge  moist  with  the  vinegar  in  the  bend 
of  the  arm. 


T  T 
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Notwithstanding  all  the  imeasiness  suffered,  the  hand 
was  very  successfully  maintaiaed  in  position. 

On  the  sixth  day  after  the  operation,  i.  e.,  on  Tuesday, 
the  2nd  of  Octoljer,  I  cut  the  connecting  bridge  of 
skin  between  the  transplanted  flap  and  the  ball  of  the 
thumb,  and  thus,  to  the  patient's  great  relief,  set  free  his 
hand  and  aim. 

As  the  patient's  hand  necessarily  covered  his  eye,  the 
division  of  the  connectiag  bridge  of  skin  was  as  deUcate 
a  part  of  the  operation  nearly  as  the  adjustment  of  the 
flap  and  tying  of  the  stitches  had  been  at  first. 

The  bandage  round  the  head  and  over  the  hand  was 
first  removed,  and  also  the  band  of  adhesive  plaister 
which  had  been  extended  over  the  fingers  from  one  side 
of  the  forehead  to  the  other.  My  assistant  now  holding 
the  patient's  head  and  arm  firmly,  in  order  to  guard 
against  any  sudden  start,  and  the  patient  himself  being 
prepared  to  resist  any  impulse  to  move  which  the  pain 
of  cutting  the  bridge  of  skin  might  occasion,  I  cautiously 
raised  the  thumb  from  over  the  temple  until  I  got  a 
distinct  view  of  the  bridge  to  be  cut.  I  then  passed  a 
pair  of  scissors  behind  the  hand,  and  again  warning  the 
patient  to  be  steady,  snipped  through  the  bridge  of  skin 
close  to  the  edge  of  the  eyelid.  This  division  of  the  con- 
necting bridge  of  skin  caused  pain.  _ 

As  soon  as  the  division  was  made,  I  laid  the  patients 
hand  on  his  left  shoulder,  and  dii-ected  my  attention  to 
the  eye,  when  I  was  much  gratified  to  find  the  trans- 
planted flap  adherent  throughout  in  its  new  position. 
In  the  line  of  union  with  the  neighbourmg  skm,  1  ob- 
served that  the  edges  of  the  flap  presented  here  and  there 
florid  and  exuberant  granulations. 

The  two  stitches  at  the  lower  border  of  the  flap  iiaa 
already  separated  by  ulceration  ;  it  remamed,  theretore, 
only  to  remove  those  secm-ing  the  upper  border.  IDiS 
being  done,  strips  of  fine  isinglass  plaister  were  appliett 
over  the  flap  to  the  neighboiii-ing  skin.  A  stnp  ot  aa- 
hesivo  plaister  was  also  applied  at  the  outer  canthus  m. 
order  to  keep  the  lower  eyelid  raised  towanls  the  newly 
formed  upper  eyelid.  A  fold  of  hnt  was  then  laid  ov« 
tlie  eye,  and  the  whole  secui-ed  by  a  bandage  round  tne 

^°Whcn  the  bridge  of  skin  between  the  and  the 

fa-ansplantcd  flap  was  divided,  very  free  b  eed.ng  took 
place  from  that  side  of  it  iu  connection  ^th  the  nana. 
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■wHlst  from  the  cut  edge  on  the  side  of  the  flap  there  was 
no  bleeding. 

The  eye  having  been  di'essed,  the  wound  of  the  hand 
was  next  attended  to.  Granulation  and  suppuration  had 
already  commenced.  The  bridge  of  skin,  by  which  the 
flap  had  been  kept  in  connection  with  the  hand,  was  laid 
back  into  its  place,  and  the  rest  of  the  wound  was  covered 
with  charpie,  over  which  a  compress  was  laid,  and  the 
whole  boimd  up. 

On  Friday,  the  5th  of  October,  the  fold  of  lint  over  the 
eye  was  removed,  the  eye  bathed  with  lukewarm  water, 
and  a  light  covering  substituted  for  the  bandage.  The 
granulations  which  had  been  observed  here  and  there  at 
Sie  margin  of  the  flap,  when  by  the  section  of  the  con- 
necting bridge  of  skin  the  hand  was  removed  fi'om  over 
the  eye,  and  the  flap  thereby  exposed  to  view,  had  now 
aH  become  shrunk. 

On  Saturday,  warm  water  dressing  was  laid  over  the 
eye  at  bed- time. 

On  Sunday,  the  strips  of  isinglass  plaister,  which  had 
thus  become  softened,  were  removed.  The  epidermis  of 
the  transplanted  skin  was  foimd  white,  thickened,  and 
softened  by  the  moisture. 

On  Monday,  this  white,  thickened,  and  softened  epi- 
dermis peeled  ofi",  and  the  transplanted  flap  of  skin  was 
found  covered  with  a  new  and  more  delicate  epidermis, 
and  now  distinctly  seen  to  be  adherent  throughout  its 
whole  extent  in  its  new  situation.  It  had  become  con- 
siderably contracted  in  length  and  breadth,  but  increased 
in  thickness,  as  appeared  from  its  prominence  at  the 
surface. 

From  the  time  that  the  flap  was  first  exposed,  the 
patient  aflii-med  that  he  could  feel  when  the  skin  was 
touched.  It  might,  however,  be  doubted  whether  the 
sensation  experienced  by  the  patient  was  not  caused  by 
the  mechanical  impulse  communicated  from  the  flap  to 
the  very  sensitive  parts  underneath  with  which  it  had 
become  organically  connected.  However  this  may  be,  it 
is  certain  that  from  the  time  the  old  epidermis  of  the  flap 
peeled  ofi",  the  patient  had  undoubted  sensibility  in  the 
transplanted  skin.  This  sensibility  has  gone  on  to  in- 
crease. 

The  conjunctiva,  which  was  previously  cuticular,  and 
the  delicate  skin  continuous  with  it,  which  had  together 
foi-mcd  the  palpebral  fold  after  the  fii'st  operation,  and 
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•whicli  had  now  been  unfolded  and  brought  down  to  form 
the  i3alpebral  conjunctiva  of  the  new  eyelid  by  this  second 
operation,  had  assumed  something  of  a  real  conjunctiva- 
like appearance,  and  was  the  seat  of  some  puro-mucous 
secretion. 

The  upper  and  lower  eyelids  not  having  sufficiently, 
approximated  at  the  outer  can  thus,  it  was  necessary 
subsequently  to  excise  a  small  ti-iangular  portion  of  the 
morbid  skin,  to  make  raw  the  edges  of  the  eyelids  at  the 
place,  and  to  unite  them  by  suture.  Close  and  solid 
adhesion,  however,  was  not  obtained,  in  consequence  of 
the  morbid  condition  of  the  skin  concerned. 

The  result  of  this  operation  has  been  : — 1st.  Thefonna- 
tion  of  something  entitled  to  the  name  of  an  upper  eyelid, 
and  the  consequent  re-establishment  of  an  oculo-pal- 
pebral  space.  2nd.  The  restoration  of  the  edge  of  the 
remains  of  the  old  eyeHd  to  its  natural  position.  3rd. 
The  stump  of  the  eyeball  is  now  capable  of  being  moved 
freely  in  all  directions. 

The  oculo-palpebral  space  was  at  first  fit  for  the  re- 
ception of  an  artificial  eye;  but  shrinking  of  the  new 
eyelid  subsequently  took  place  to  such  an  extent  that  the 
artificial  eye  could  not  be  retained. 

Though  the  transplanted  flap  has  shi'unk  considerably, 
there  is  still  as  much  skin  outside  as  there  is  conjunctiva 
inside.  Figm-e  2,  Plate  YIII.  represents  the  eye  as  it 
now  appears,  five  years  after  the  operation. 

In  concluding  this  case,  it  may  not  be  irrelevant  to 
make  some  general  remarks  on  Autoplasty,  and  to  en- 
deavour to  trace  how  the  circulation  is  carried  on  in  the 
transplanted  flap  of  skin  before  and  after  severance  from 
its  original  connections. 

Circulation  in  the  transplanted  flap  hefore  severance  from 
its  original  connections  hy  division  of  the  bridge  of  skin.-^ 
Although  capillaries  all  communicate  directly  or  indi- 
rectly with  each  other,  a  given  part  of  the  capillary  net- 
work receives  its  blood  especially  firom  the  branches  of  a 
particular  artery,  and  pours  its  blood  especially  mto  par- 
ticular venous  radicles.  The  T7.so  fergo  in  a  given  artery, 
tlieroforo,  operates  -with,  effect  chiefly  on  the  part  of  the 
capillary  network  to  which  its  branches  lead,  and  on  the 
corresponding  venous  radicles. 

In  the  case  before  us,  however,  suppose  that  but  a 
single  artery  with  its  accompauving  vein  entered  tne 
transplanted  flap  by  the  bridge  of  skin,  the  ramifications 


TRAI^SPLANTATION  OF  SKIN. 


645 


of  the  arteiy  would  liave  had  to  supply  with  blood  not 
only  the  capillaries  to  which  they  more  dii'ectly  led,  but 
also  all  the  other  capillaries  of  the  flap.  In  order  to 
supply  these  other  capillaries,  the  ramifications  of  the 
artery  would  have  had  to  poui-  blood  into  the  raosculating 
ramifications  of  those  arteries  which,  in  dissecting  up  the 
flap,  were  cut  at  different  points  both  of  its  under  sur- 
face and  edges.  The  blood  thus  received  by  the  inoscu- 
lating ramifications  of  the  cut  arteries  would  have  had  to 
flow  in  them  in  a  retrograde  direction,  in  order  to  pass  out 
into  the  capillaries  to  which  they  led.  The  direct  inos- 
culations between  the  two  sets  of  capillaries  in  question 
would  also  have  been  a  means  of  supply  to  those  whose 
source  had  been  cut  off  by  the  section  of  the  arterial 
trunk,  the  ramifications  of  which  led  to  them. 

As  to  the  way  ia  which  the  blood  would  have  been 
carried  away  from  the  capillaries  of  the  flap :— The  vein 
accompanying  the  artery  ia  the  bridge  of  skin,  besides 
receiving  by  its  own  radicles  the  blood  from  the  capillaries 
which  were  more  especially  supplied  by  the  last  rami- 
fications of  its  accompanying  artery,  would  have  had  to 
receive  the  blood  fi-om  the  other  capillaries  through  its 
inosculations  with  the  ramifications  of  the  venous  trunks 
which  were  cut  in  dissecting  up  the  flap — ia  which  rami- 
fications, the  blood  must  have  had  to  follow  a  retrograde 
and  circuitous  course. 

The  force  of  the  heart  having  thus,  under  the  con- 
ditions which  we  have  supposed,  to  operate  thi-ough  one 
small  artery,  not  only  on  the  capillaries  to  which  that 
artery  more  especially  leads,  and  the  venous  radicles 
arising  therefrom,  but  also  on  neighbouring  parts  of  the 
capillary  net-work  (which  it  does  partly  thi-ough  the 
inosculations  which  the  branches  of  the  artery  have  with 
those  of  neighboui-ing  arteries,  and  partly  through  the 
direct  inosculations  between  the  capillaries  themselves, 
and  thence  on  the  venous  radicles  arising  from  those 
neighbouring  parts  of  the  capUlary  system),  the  circula- 
tion in  the  flap  must  necessarily  be  very  sluggish.  The 
result  of  this  retarded  flow  of  blood,  however,  it  is  to  be 
observed,  is  not  a  diminished  supply  but  a  congestion, 
especially  at  the  cut  edges  and  imder  sui'facc  of  the  flap. 
Such  congestion  within  due  limits  is  a  necessary  condition 
for  the  process  of  adlaesion. 

Sloughing  of  the  flap,  when  it  takes  place  in  plastic 
operations  before  severance  of  the  flap  from  its  original 
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connections  by  division  of  the  bridge  of  skin,  appears 
to  be  owing,  not  to  a  deficient  supply  of  blood,  but 
rather  to  excessive  congestion  and  stagnation  of  the 
blood  in  the  vessels,  either  in  consequence  of  the  vis  a 
tergo  in  the  artery  being  too  ■weak  to  keep  up  the  circu- 
lation, or  in  consequence  of  the  venous  channel  not  being 
suf&cient  for  the  return  of  the  blood,  or  in  consequence  of 
both  these  causes  combined.  A  more  general  cause,  to  be 
found  in  a  morbid  state  of  the  blood  itself,  may  also  be  in 
operation  either  alone  or  in  aid  of  the  local  conditions 
just  mentioned. 

Circulation  in  the  transplanted  flap  after  severance  from 
its  original  connections  hy  division  of  the  bridge  of  skin. — The 
shrinking  in  size  "which  the  flap  has  undergone  (in  the 
case  which  forms  the  subject  of  these  remarks)  since  the 
operation,  appears  to  be  due  to  ati-ophy  rather  than  to 
mere  contraction  of  the  dermic  tissue.  Simple  contrac- 
tion of  the  dermic  tissue  did  take  place  at  the  time  of  the 
operation,  but  to  a  comparatively  sHght  extent. 

Atrophy  of  the  flap  may  be  accounted  for,  if  we  consider 
that  after  the  division  of  the  bridge  of  skin  connecting  it 
with  the  hand,  the  principal  soui'ce  of  its  supply  of  blood 
would  be  cut  off.  The  only  channels  by  which  it  could 
then  receive  blood  would  be  the  new  vessels  establishing 
a  communication  between  its  own  and  those  of  the  part 
on  which  it  had,  by  the  adhesive  process,  become  en- 
grafted. Such  vessels,  developed  in  the  lymph  exuded 
between  the  adhering  surfaces,  would,  however,  be  at 
first  of  capillaiy  minuteness,  and,  therefore,  not  calcu- 
lated to  transmit  any  great  supply  of  blood  to  the  flap. 

That  the  flap,  as  long  as  its  connection  with  the  hand 
was  kept  up,  was  well  supplied  with  blood,  was  evident 
from  the  luxurious  granulations  above  mentioned  as  ob- 
servable here  and  there  at  its  margin,  when,  by  the 
section  of  the  connecting  bridge  of  skin,  the  hand  was 
removed  fi-om  over  the  eye  and  the  flap  thereby  exposed 
to  view.  That  there  was  considerable  determination  of 
blood  to  the  flap,  though  without  any  undue  engorge- 
ment, was,  indeed,  directly  evident  from  the  very  free 
bleeding  which  took  place  from  that  side  of  the  bridge  of 
skin  in  connection  with  the  hand  when  it  was  divided. 
That,  on  the  contraiy,  the  flap  after  its  severance  from 
the  hand,  received  no  great  supply  of  blood  through  its 
new  vascular  connection,  was  indicated  by  the  absence  of 
bleeding  from  the  cut  edge  of  the  flap  on  the  division  of 
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the  connecting  bridge  of  skin,  and  by  the  circumstance 
that  on  the  thii-d  day  after  the  bridge  of  skm  was  cut,  tHe 
florid  and  exuberant  granulations  which  the  margin  ot 
the  flap  had  presented  at  the  time  of  division,  here  and 
there  in  the  line  of  union  with  the  adjacent  skin,  had  all 
become  shrunk. 

Possibly,  if  the  connection  betwen  the  hand  and  tne 
flap  could  have  been  maintained  longer  than  it  was,  the 
latter  would  not  have  shrunk  so  much  in  size  as  it  has 
done.  The  newly  developed  vessels  would  have  thereby 
had  time  to  become  larger,  before  the  supply  of  blood 
from  the  hand  was  cut  off. 

In  cases  of  transplantation  of  skin  from  the  temple  m 
which  it  has  not  been  necessary  to  sever  the  flap  from  its 
origiaal  continuity  by  dividing  the  bridge  of  skin,  no 
shrinking  of  the  flap  to  any  great  extent  has  taken 

place.  . 

A  flap  of  skin  transplanted  from  a  distant  part,  inas- 
much as  it  has  to  be  entu-ely  severed  from  its  original 
connections  as  soon  as  possible,  would  thus  appear  not 
to  be  so  favourably  conditioned  as  a  flap  borrowed  from 
the  immediate  neighbourhood  and  not  requiring  its 
bridge  of  connection  to  be  severed  entirely  from  its 
original  continuity,  or  at  least  not  for  a  long  time. 

In  rhinoplastic  operations,  the  original  continuity  of 
the  transplanted  flap  is  severed  after  adhesion  has  taken 
place  ;  but  in  the  operation  of  transplanting  the  skin  from 
the  forehead  according  to  the  Indian  method,  the  seve- 
rance may  be  delayed  for  any  length  of  time,  which  can- 
not be  done  in  the  operation  of  transplanting  the  skin 
from  the  arm  according  to  the  Italian  or  Tahacotian 
method. 

So  far  rhinoplasty  according  to  the  Indian  method  is 
preferable  to  that  according  to  the  Italian.  In  the  former 
case,  however,  it  may  be  observed,  in  passing,  that  the 
large  scar  on  the  forehead  resulting  from  the  removal  of 
the  flap  of  skin  is  a  disfigurement  to  be  weighed  against 
that  for  the  rectification  of  which  the  operation  is  under- 
taken. Besides,  the  scar  on  the  forehead  is  a  certain 
result,  whilst  the  restoration  of  the  nose  may  not  prove 
successful.  The  operation  according  to  the  TaUacotian 
method  is  not  attended  by  any  such  disadvantage,  and  if 
it  does  not  succeed,  there  is  not  so  much  loss. 

Jle-estaUishmenf,  of  the  circulation  in  a  part  luhich  has 
become  reunited  after  haviwj  been  completely  severed  from  the 
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records  of  Surgeiy  contain  many  cases  in 
which  points  of  fingers,  noses,  and  pieces  of  the  external 
ear  which  had  been  completely  severed  from  the  body- 
have,  on  being  replaced,  become  reunited. 

The  following  case  of  reunion  of  the  point  of  the  thumb 
which  had  been  chopped  completely  off',  I  adduce  not  for 
its  novelty,  but  for  the  sake  of  comparing  the  phenomena 
as  regards  reunion  attending  it  with  those  attending 
transplantation  of  a  flap  still  in  connection  with  the  body 
by  a  bridge  of  skin. 

A  man  in  chopping  wood  cut  off  the  point  of  the  thumb 
of  his  left  hand  obhquely,  including  about  two-thirds  of 
the  nail,  or  more. 

The  man  picked  up  the  detached  point  and  wrapped  it 
in  his  pockethandkerchief.  He  then  had  the  stump 
dressed  with  Hly  leaves  steeped  in  brandy, — a  popular 
vulnerary, — and  bound  up  with  rags.  After  this,  he 
walked  about  half  a  mile  to  consult  my  brother,  to  whom 
I  am  indebted  for  the  case.  The  man  having  given  an 
account  of  the  accident,  laid  his  handkerchief  on  the 
table  saying  that  the  point  of  the  thumb  was  wrapped  up 
in  it ;  whereupon  my  brother  Lifted  up  the  handkerchief 
and  shook  it  open.  In  doing  this,  the  piece  of  thumb 
fell  on  the  floor.  Being  picked  up,  it  was  left  lying  on 
the  table  until  the  woimd  of  the  stump  had  been  bathed 
with  warm  water,  when  it  was  replaced  and  secured  in 
situ  by  means  of  strips  of  adhesive  plaister. 

The  di-essings  were  left  on  for  ten  days  without  being 
touched.  At  the  end  of  that  time,  the  plaisters  were 
removed  and  replaced  by  fresh  sti-ips,  not  all  at  once, 
however,  but  only  bit  by  bit  at  daily  intervals.  Alto- 
gether a  week  was  occupied  in.  doing  this.  In  about 
three  weeks  all  the  plaisters  were  removed  at  once,  when 
the  detached  piece  was  found  to  have  revmited.  Its 
epidermis  and  nail  had  exfoliated,  and  it  appeared  shrunk 
and  shrivelled. 

After  this,  the  patient  was  lost  sight  of  for  eight  or 
nine  months.  When  he  presented  himself  again,  my 
brother  found  that  the  point  of  the  thumb  had  recovered 
its  natural  plumpness.  It  was  now  covered  with  a  new 
epidermis  and  nail.  So  completely  had  the  nail  been 
reproduced,  that  jio  cicatrice  was  observable  on  the  back 
of  the  thumb.  The  only  cicatrice  observable  was  on  the 
skin  of  the  j^oint  and  that  was  a  mere  line. 

Numbness  of  the  point  of  the  thumb  was  the  only 
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thing  that  remained  to  remuid  the  patient  of  h.is  acci- 
dent. 

Whilst  a  part  completely  severed  from  the  body,  sncii 
as  the  poiat  of  a  finger,  on  being  replaced  and  retained 
in  its  old  position,  thus  frequently  becomes  reunited, 
attempts  to  transplant  completely  detached  flaps  of  skin 
to  a  distant  position,  have,  I  believe,  generally  if  not 
always,  proved  unsuccessful. 

In  cases  such  as  that  just  related,  in  which  a  com- 
pletely detached  part  has  become  reunited  in  its  _  old 
position,  it  is  probable  that  the  mouths  of  the  divided 
vessels,  ha-^dng  been  replaced  in  accui'ate  apposition,  had 
directly  united  so  that  the  circulation  admitted  of  being 
at  once  re-estabhshed  in  its  old  channels. 

In  wounds  of  the  web  of  the  frog  observed  under  the 
microscope,  I  have  seen  union  of  divided  vessels  take 
place  and  the  consequent  re- establishment  of  the  flow  of 
blood  in  its  old  channels. 

In  the  cases  in  which  attempts  have  been  made  to 
transplant  completely  detached  flaps  of  skin  to  a_  distant 
position,  it  is  obvious  that  no  such  direct  re-establishment 
of  the  circulation  could  take  place. 


ENTEOPITJM,  OE  INVEESION  OF  THE  EYELIDS. 

Entropium  is  the  converse  of  ectropiurn.  The  free 
margin  of  the  eyelid  with  the  eyelashes  is  tm-ned  in 
against  the  eyeball,  which  they  keep  in  a  state  of  great 
irritation  by  the  friction  they  exert  upon  it. 

The  margin  of  the  eyelid  may  be  inverted  in  part  of 
its  extent  only,  constituting  partial  entropium ;  more 
commonly  the  entropium  is  total.  One  eyelid  only  may 
be  affected,  or  both  eyehds  together  of  one  eye.  Some- 
times one  eyelid  of  one  eye,  and  one  ej^ehd  of  the  other ; 
sometimes  again  both  eyelids  of  both  eyes  are  turned  in. 

The  distress  occasioned  by  the  fiiction  of  the  margin 
of  the  eyelid,  and  the  eyelashes,  against  the  eyeball  when 
an  attempt  is  made  to  use  the  eye,  together  with  the 
intolerance  of  light  which  is  usually  present  in  a  greater 
or  less  degree,  forces  the  patient  to  keep  the  eye  always 
closed,  or  haK  closed,  and  as  much  as  possible  at  rest. 

In  consequence  of  the  constant  ii-ritation  which  attends 
entropium,  chronic  conjunctivitis  with  vascularity  of  the 
cornea  is  kept  up. 
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Entrojnum  is  to  be  distinguished  from  trichiasis,  whichb 
is  attended  by  tbe  same  distressing  ii-ritation.    In  tricli-  - 
lasis,  the  margin  of  the  eyelid  retains  its  proper  position, 
whilst  the  eyelashes  only  are  inverted.    Entropium  andi 
trichiasis,  however,  not  unfrequently  co-exist. 

There  are  different  forms  of  entropium  depending  on  ill' 
different  morbid  conditions  of  parts,  and  therefore  re-- 
quiring  different  modes  of  treatment. 

Entropium  may  be  owing  to— 1.  Relaxation  of  the  ' 
integuments  of  the  eyelid,  and  spasmodic  contraction  j 
of  the  orbicularis  palpebrarum  muscle  when  long  con- • 
tmued.  2.  A  contracted  and  defonned  state  of  the  tarsal  j 
cartilage. 


1st. — Entropium  from  relaxation  of  the  integuments  of  the  i 
eyelid,  and  spasmodic  contraction  of  the  orbicularis  pal-  ■ 
pebranm  muscle. 

In  consequence  of  the  fii-mness  and  breadth  of  its  tarsal 
cartilage  _  and  the  existence  of  the  levator  palpebrse 
muscle,  simple  relaxation  of  the  integuments  of  the  upper 
eyelid  seldom  produces  entropium  ;  it  merely  hinders  the 
eyelid  from  being  freely  raised,  constituting  one  form  of 
ptosis.  It  is  the  lower  eyelid  which  is  most  generally  the 
seat  of  entropium  fi-om  relaxation. 

In  this  form  of  entropium,  the  margin  of  the  eyelid 
and  the  eyelashes  are  in  other  respects  perfectly  natural, 
and  _  the  tarsal  cartilage  appears  to  be  healthy.  The 
eyelid  is  simply  roUed  back  upon  itself,  sometimes  so 
much  round  that  the  margin  with  the  cUia  lies  in  the 
inferior  palpebral  sinus  of  the  conjunctiva.  If  the  finger 
be  applied  to  the  outside  of  the  eyelid  and  the  skin  pressed 
down  a  little,  the  margin  of  the  lid  with  its  eyelashes 
readily  starts  into  its  place,  and  will  continue  so  of  itself 
until  the  patient  winks,  when  it  will  fall  back  with  a  jerk 
into  its  former  state  of  inversion. 

A  relaxed  and  superabundant  state  of  the  integuments 
of  the  eyelid,  does  not  appear  to  bo  of  itself  the  essential 
cause  of  this  entropium ;  it  appears  merely  to  favour  its 
development  at  first,  and  to  allow  of  its  continuance 
afterwards.  The  displacement  inwards  of  the  margin  of 
the  eyelid,  will  usuallj^  bo  found  to  have  taken  its  rise  in 
tho  following  manner.  During  an  attack  of  ophthalmia 
attended  by  a  swoUen  or  cedematous  state  of  the  eyehds, 
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these  being  long  kept  closed  or 
3ven  spasmodically  contracted,  the 
;dge,  overbalanced  by  the  puffy 
tate  of  the  orbital  portion  of  the 
id  is  pressed  or  tui-ned  inwards  by 
he  ciliary  portion  of  the  orbicu- 
aris  muscle.  A  wong  dii-ection 
laving  been  thus  acquii'ed,  it  con- 
;iaues  even  after  the  subsidence  of 
ill  swelling  or  oedema.  The  fonn 
if  entropium  just  described  is  most 
requently  met  with  in  old  persons, 
aence  named  Entropium  senile.  In 
jhem  it  is  liable  to  come  on  after 
iperations  for  cataract,  &c. 

When  no  relaxed  and  superabun- 
iant  state  of  the  integuments  of 
the  eyelid  exists,  entropium  may 
be  produced  by  the  spasmodic  con- 
traction of  the  orbicularis  muscle, 
during  an  acute  attack  of  inflam- 
mation with  intolerance  of  light, 
and  a  swollen  state  of  the  eyelids ; 
but  it  will  cease  on  the  subsidence 
of  the  ophthalmia,  especially  if  care 
'  e  taken  to  keep  the  eyelid  in  its 
proper  place  by  some  mechanical 
conti'ivance.  A  layer  of  collodion, 
enewed  every  second  or  third  day, 
will  sometimes  answer,  but  the 
ost  efficient  and  convenient  con- 
trivance for  this  purpose,  is  a  bit 
)f  firm  wii'e,  so  twisted  and  bent 
IS  to  fit  on  the  back  of  the  head  by 
.ts  middle,  and  press  by  its  rounded 
jxtremities  against  the  orbital  por- 
tion of  the  lower  eyelid. 

Treatment. — A  pei-pendicular  in- 
ision  through  the  whole  thickness 
if  the  border  of  the  eyelid  near  the 
luter  canthus,  as  described  below 
for  cases  of  entropium  of  the  lower 
lyelid  from  transversely  contracted 
tarsus,  is  in  some  cases  alone  suffi- 
cient to  correct  the  inversion. 


Fig.  153. 
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The  operation  commonly  performed  consists  in  the.' 
excision,  or  the  destniction  by  caustic,  of  a  portion  of  the. 
relaxed  integuments. 

Excision. — The  portion  of  integument  removed  shouldi 
be  of  an  elliptical  shape,  and  of  such  a  breadth  that  wheiu  jii 
the  edges  of  the  gap  which  is  left  are  brought  together.r 
the  eyelid  will  be  retained  in  its  proper  position.  Though: 
the  piece  of  integument  ought  to  be  removed  as  near  as.: 
possible  to  the  margin  of  the  eyelid,  a  sufficient  breadthi 
of  skin  must  still  be  left  at  the  margin  for  the  insertion! 
of  stitches. 

To  effect  the  removal  of  the  piece  of  integument  in  the 
form  of  an  ellipse,  a  transverse  fold,  of  a  size  sufficient 
to  bring  the  eyelid  into  its  proper  place,  is  to  be  taken  i 
hold  of  with  the  entropium  forceps  (Pig.  158,  p.  651),  andi 
snipped  off  with  a  pair  of  scissors.  After  the  excision  of 
the  fold,  the  edges  of  the  wound  are  to  be  brought  toge- 
ther by  two  stitches.  It  is  frequently  advisable  to  add  to 
the  transverse  excision  of  the  fold  of  skin,  the  perpen- 
dicular incision  tkrough  the  whole  thickness  of  the  border 
of  the  lid  near  the  outer  canthus,  above  referred  to  and 
as  more  particularly  described  below  in  cases  of  entropium 
of  the  lower  eyelid  fi'om  transversely  contracted  tarsus. 

This  excision  of  a  transverse  fold  of  integument  may 
in  some  cases  be  advantageously  foUowed  up  by  the  ex- 
cision of  a  vertical  fold,  as  has  been  done  by  Dzondi.  A 
mode  of  operation  practised  by  J anson  of  Lyons  consists 
in  the  excision  of  vertical  folds  of  skin  alone,  extending 
to  near  the  fi-ee  edge  of  the  eyelid. 

Cauterization. — The  escharotic  most  commonly  used  for 
this  purpose  is  concentrated  sulphmic  acid.  By  means 
of  a  pencil  of  wood,  the  acid  is  to  be  rubbed  over  an  oval 
portion  of  the  integuments  of  a  length  corresponding  to 
the  inversion,  and  about  one  quarter  of  an  inch  broad  in 
the  middle.  After  a  few  miniites  the  eyelid  is  to  be  dried 
with  a  bit  of  lint  and  the  application  of  the  acid  repeated, 
and  this  again  and  again,  until  a  sufficient  contraction  of 
the  skin  is  produced  so  as  to  bring  the  eyelid  into  its 
proper  position.  It  may  be  necessary  after  a  time  to 
repeat  the  application  of  the  acid.  Caustic  potash  I  have 
found  more  manageable  than  the  sulphui-ic  acid. 

Cauterization  is  not  admissible  in  cases  where  the  skin 
is  very  superabundant.  It  is  best  adapted  for  slight  and 
recent  cases,  or  cases  in  which  after  excision  there  is  still 
some  tcndeucjf  to  tm-u  in. 
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2ni.—Entropium  from  a  contracted  and  deformed  state  of 
the  tarsal  cartilage. 

The  upper  eyelid  is  as  liable  to  tHs  form  of  entropium 
as  tlie  lower  ;  very  often  both  are  affected  together. 

In  long  continued  ophthalmia  tarsi,  or  granular  or 
catarrhal  or  scrofulous  conjunctivitis,  the  tarsal  cartilage 
suffers.  It  becomes  indurated  and  contracted  on  its  inner 
surface,  whilst  it  is  shortened  transversely,  or  from  can- 
thus  to  canthus ;  the  effect  of  which  is,  that  the  margin 
of  the  eyelid  is  tui-ned  in  right  against  the  eyebaU,  and 
cannot  by  any  ti-action  on  the  integuments  be  brought 
back  into  its  proper  position,  as  in  entropium  fi-om  relax- 
ation. The  edge  of  the  eyeUd  may,  indeed,  be  di-awn 
from  contact  with  the  eyebaU,  but  it  still  remains  curved 
iawards.  .  . 

In  this  form  of  entropium,  the  margin  ot  the  eyehd  is 
often  thickened  and  irregular  from  hypertrophy  of  the 
tarsal  cartilage,  while  the  eyelashes  are  also  mverted, 
constituting  trichiasis  in  addition  to  entropium.  . 

Allied  to  the  above  form  of  entropium,  is  that  which  is 
sometimes  produced  by  injuiy  of  the  conjunctiva  and  car- 
tilage, from  the  intrusion  of  lime  or  other  caustic  sub- 
stances into  the  eye.  The  contraction  attendant  on  the 
ficatrization  gives  rise  to  inversion  of  the  eyelid  with 
misdirection  of  the  cilia,  which  is  often  conjomed  with 
symblepharon.  ,  •  r 

Treatment.— Ware's  operation. — As  in  this  form  oi  en- 
tropium the  inversion  is  owing  in  a  great  degree  to  the 
transverse  shortening  of  the  tarsus,  Mr.  Ware,  in  order 
to  remedy  this,  recommended  a  perpendicular  incision  to 
be  made  through  the  whole  substance  of  the  lid  at  its 
temporal  extremity  or  in  its  middle.  In  addition  to  the 
perpendicular  racision,  it  is  sometimes  necessary  to  excise 
a  fold  of  the  integument  with  the  scissors.  The  perpen- 
dicular section  of  the  lid  is  immediately  followed  by  a 
separation  of  the  edges  of  the  wound :  and  it  presents  an 
outline  similar  to  that  of  the  letter  V ;  wide  at  the  ciliary 
margin,  and  terminating  in  an  acute  point  in  the  opposite 
direction.  This  wound  is  gradually  filled  up  by  granu- 
lation. 

Crampton's  operation  modified. — Supposing  the  upper 
eyelid  to  be  the  subject  of  this  operation,  two  perpendi- 
cular incisions  through  its  whole  substance  are  made,  one 
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near  the  external  canthus,  the  other  near  the  inncK 
canthus.* 

_  The  lid  being  thus  set  free,  a  transverse  fold  of  its  skia 
IS  then  to  be  removed  fi-om  near  its  ciliary  margin,  aaiJ 
the  edges  of  the  gap  thus  produced  brought  together 
two  or  thi-ee  stitches.    The  thi-eads  forming  the  stitches 
are  to  be  left  long.    The  eyelid  is  now  to  be  everted  ani< 
turned  up,  and  kept  in  this  position  for  a  few  days  byi 
means  of  the  thi-eads  fixed  to  the  forehead  by  stiips  of^ 
plaister.  _  The  pei-pendicular  incisions  are  thus  prevented* 
from  uniting  by  the  first  intention.    They  are  permitted* 
to  heal  only  by  granulation.    After  the  removal  of  the  ■ 
hgatui-es,  the  eyelid  is,  by  the  cicatrisation  of  the  per-  - 
pendicular  wound  which  ensues,  gradually  drawn  into  ite  i- 
natural  position  without  being  again  inverted.  During;: 
the  time  the  eyelid  is  kept  everted  and  turned  up,  it  is  to " 
be  covered  with  a  piece  of  linen  spread  with  simple  cerate,  m 

In  cases  of  entropium  of  the  lower  eyelid  fi-om  ti-ans-  - 
yersely  contracted  tarsus,  I  have  performed  the  operation  : 
in  the  following  manner  with  perfect  success.  An  inci- 
sion through  the  whole  thickness  of  the  lid  being  made 
perpendicular  to  its  edge  near  the  outer  canthus,  a  piece 
of  the  skin  of  the  Hd  is  excised,  and  then  the  Hd  kept  in  i 
the  everted  position  by  fixing  on  the  cheek  the  end  of  the 
threads  fonning  the  sutures,  which  unite  the  edges  of  tte 
wound  left  by  the  excision  of  the  piece  of  skin. 

When,  as  often  happens,  in  inveterate  cases  of  the  form 
of  entropium  under  consideration,  the  operations  just  de- 
scribed prove  ineffectual,  recourse  must  be  had  to  extir- 
pation of  the  bulbs  of  the  eyelashes  as  in  trichiasis,  or 
amputation  of  the  whole  tarsal  margin,  either  by  itsdf 
or  in  addition. 

Grooving  the  tarsal  cartilage  in  some  cases  of  entropium 
and  trichiasis  is  recommended  by  Mi*.  Streatfeild,  espe- 
cially when  the  fibro-cartilage  is  much  thickened,  as  it  is 
in  many  of  the  chi-onic  cases.  The  operation  is  performed 
thus : — A  narrow  strip  of  skin  and  of  the  subjacent  muscle 
down  to  the  cartilage  along  and  close  to  the  mai'gin  of 

*  The  first  incision  will  necessarily  wound  the  lower  mass  of  the 
lacrymal  gland,  together  with  some  of  the  lacrvmal  ducts  ;  but  in 
the  cases  in  which  I  liave  performed  the  operation,  I  have  not  ob- 
served any  lacrymal  fistula  or  other  bad  consequence  follow.  The 
incision  near  the  inner  canthus  ought  alw.iys  to  be  on  the  temporal' 
side  of  the  punctum,  iu  order  to  avoid  cutting  the  canalicnle. 
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the  M  is  removed.  At  the  bottom  of  this  Hnear  wound 
a  strip  of  the  cartilage  is  then  removed  by  two  incisions 
inclined  towards  each  other.  By  the  approximation  of 
the  two  sides  of  this  groove  the  edge  of  the  lid  and  the 
lashes  are  everted.    (Ophth.  Hosp.  Eepts.  Yol.  i.  p.  121.) 

3rd. — Trichiasis  and  DisticJiiasis, 

Trichiasis  is  a  growing  in  of  eyelashes  against  the  eye- 
ball, the  border  of  the  eyelid  remaiaing  in  its  proper  posi- 
tion, which  circumstance  constitutes  the  distinction  be- 
tween trichiasis  and  entropium  (p.  650). 

Distichiasis,  again,  is  merely  a  variety  of  trichiasis,  in 
which  the  misdii-ected  eyelashes  are  disposed,  though,  not 
very  regularly,  in  a  row  distinct  from  the  others  which 
remain  properly  directed. 

The  faulty  eyelashes  in  trichiasis  and  distichiasis  are 
generally  the  natural  hairs  which  have  been  made  to  take 
a  wrong  dii-ection,  in  consequence  of  cicatrices,  &c.,  of 
the  border  of  the  eyelid.  Sometimes,  however,  they  ap- 
pear to  be  in  j)art  at  least  of  new  development. 


Fia.  169. 

Trichiasis  may  be  partial  or  total.  In  the  one  case,  the 
misdirected  eyelashes  are  confined  to  a  part  only  of  the* 
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border  of  the  eyelid ;  in  the  other,  they  spring  from  i<i 
along  its  whole  extent. 

The  eyelashes  of  either  eyelid  separately  may  be  turned) 
in  against  the  eyeball,  or  the  eyelashes  of  both  eyelidd 
may  be  turned  in  at  the  same  time.  It  is  not  imcommoDi 
to  find  trichiasis  or  distichiasis  affecting  the  eyelids  oh 
both  eyes. 

The  misdii'ected  eyelashes  are  sometimes  very  fe-wini 
number,  and  so  pale  and  fine,  that  they  are  apt  to  escapeK 
notice,  so  that  the  inflammation  of  the  eye  which  they} 
occasion,  is  attributed  to  some  other  cause,  unless  an  ex-.'- 
ploration  of  the  borders  of  the  eyelids  and  state  of  the.t 
eyelashes  be  carefully  made  as  above  indicated  (p.  4). 

The  effects  on  the  eye,  both  objective  and  subjective,  fromt 
the  irritation  of  the  misdirected  eyelashes  in  tiichiasis,  H 
are  the  same  as  those  above  mentioned  in  entropimn 
(p.  649). 

CaMses.— Trichiasis    and  distichiasis  are  sequelae  of 
chronic  conjunctivitis,  and  especially  those  inflammations 
of  the  borders  of  the  eyelids  which  are  attended  by  ab- 
scesses and  ulcers  at  the  roots  of  the  eyelashes,  such  as  - 
variolous  inflammation  of  the  eyelids  and  ophthalmia  J 
tarsi  in  both  its  forms. 

The  co-existence  of  entropium  and  trichiasis,  and  the  .  t 
causes  on  which  it  depends,  have  been  noticed  (p.  650). 

Treatment. — Trichiasis  or  distichiasis  admits  of  being  : 
relieved  only  by  operation. 

Evulsion  of  the  misdirected  eyelashes. — The  mode  of  per-  • 
foi-ming  this  operation,  and  the  instrument  used,  are  de-  • 
scribed  in  p.  92.    It  requii-es  to  be  repeated  fi-om  time  to  ' 
time  as  the  eyelashes  are  reproduced.    Unless,  therefore, 
the  misdii-ected  eyelashes  be  few  in  number,  this  mode  of 
treatment  becomes  verj'-  troublesome. 

Excision  or  cauterization  of  the  skin  of  the  eyelid  as  Ml 
entropium. — Either  of  these  operations  may  bo  had  re- 
coui'se  to  with  some  advantage  in  those  cases  of  h-ichiasis, 
sometimes  met  with,  in  which  the  eyelashes  for  a  con- 
siderable extent  along  the  edge  of  either  lid,  instead  of 
being  cui-ved  upwards  in  the  upper  eyelid,  and  down- 
wards in  the  lower,  are  directed  peiiiendiculai-ly,  so  as 
readily  to  cling  to  the  sui-face  of  the  eyeball. 

Destruction  of  the  bulbs  of  inverted  eyelashes  by  inocula- 
tion tuilh  the  tartrate  of  antimony. — The  parts  being  put  on 
the  stretch  over  the  horn  spatula,  a  lancet  or  iris-knife  is 
to  bo  entered  close  to  the  base  of  the  inverted  cilium,  in 
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the  direction  of  its  growth,  to  the  depth  of  one- eighth  of 
an  inch,  and  moved  about  a  little,  so  as  to  widen  the  bot- 
tom of  the  wound  and  cut  the  bulb.  The  bleeding  having 
wholly  ceased,  and  the  lid  being  wiped  dry,  the  point  of  a 
sniaU.  probe,  or  the  di-illed  end  of  a  darning-needle,  slightly 
damped,  and  dipped  in  powdered  tartrate  of  antimony, 
is  next  to  be  inserted  into  the  punctui'e,  and  held  there 
for  a  few  seconds.  The  eyelash  is  now  to  be  seized  close 
to  its  root,  and  extracted.  Bulb  after  bulb  is  to  be  treated 
in  this  way.  The  inflammation  which  immediately  fol- 
lows generally  subsides  in  twentj'-foui-  houi-s,  but  if  the 
operation  has  been  properly  performed,  a  new  inflamma- 
tion supervenes  in  a  day  or  two,  with  the  formation  of 
small  pustules,  which,  though  of  very  limited  extent, 
proves  sufScient  to  destroy  the  bulbs.* 

Instead  of  tartrate  of  antimony,  caustic  potash  has  been 
employed  with  success  for  the  destruction  of  the  bulbs  of 
the  inverted  eyelashes.  With  a  needle  or  rris -knife 
clipped  in  the  liquid  caustic,  the  tarsal  border  is  punctured 
to  the  depth  of  the  hair-bulb,  which,  thereby  becomes 
destroyed. 

Extirpation  of  the  roots  of  the  eyelashes. — In  inveterate 
cases  of  trichiasis,  as  well  as  of  entropium,  or  of  trichi- 
asis and  entropium  combined,  there  is  no  other  resource 
but  destruction  of  the  eyelashes  by  extirpation  of  their 
roots. 

In  reference  to  this  operation,  it  is  important  to  call  to 
mind  the  following  anatomical  points  : — The  eyelashes 
spring  from  the  anterior  edge  of  the  fi'ee  border  of  the 
eyelids,  and  are  inserted  thi-ee  or  four  deep,  especially 
in  the  middle.  The  capsules  of  the  bulbs  of  the  eyelashes 
lie  close  on  the  tarsal  cartilage  under  the  ciliaris  muscle 
and  skin,  extending  to  the  depth  of  about  one-eighth  of 
an  inch  from  where  the  hau's  emerge. 

The  lid  to  be  operated  on  is  to  be  raised  and  stretched 
on  the  horn  spatula-like  instrument,  represented  in  the 
next  page  (Fig.  160),  introduced  behind  it,  and  held 
steadily  by  an  assistant,  who  at  the  same  time  retains 
the  eyelid  fi-om  slipping  away  by  pressing  the  eyelashes 
;  I  gainst  the  horn  spatula  with  the  thumb-nail  of  the  hand 
liolding  it. 

A  better  instrument  f(n'  the  purpose  is  Desmarro's  eye- 
lid compressor-forceps,  modified  by  Snellen.    (Fig.  161.) 

•  Hunter  in  Edinburgh  Monthly  Journal  of  Medicine,  18d9, 
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At  the  same  time  that  the  eyelid  is  raised  and  stretched 
by  this  instrument,  it  is  compressed,  so  that  bleeding 


Fig.  160.  Fio.  161. 


during  the  operation  is  prevented.  One  for  the  right  eye 
and  one  for  tho  left  is  necessaiy. 

Tho  sui-geon,  then,  with  a  small  scalpel,  makes  an  in- 
cision, pariiUel  to  the  border  of  the  eyehd  and  about  one- 
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eighth  or  one-sixth  of  an  inch  from  the  edge  ■svhence  the 
eyelashes  issue,  through  the  skin,  cellular  tissue,  and 
ciharis  muscle,  down  to  the  tarsal  cartilage.  According 
as  it  is  along  the  whole  border  of  the  eyehd,  or  along  a 
part  only,  that  the  trichiasis  extends,  and  consequently 
that  the  extu-pation  of  the  roots  of  the  eyelashes  requires 
to  be  carried,  so  of  coui'se  must  be  the  length  of  the 
incision.  From  each  end  of  the  incision  as  now  directed, 
a  short  one  is  to  be  made  at  right  angles  to  the  edge  of 
the  eyelid. 

The  long  narrow  flap  of  skin  thus  marked  out  is, 
together  with  the  subjacent  cellular  tissue,  ciliaris  muscle, 
and  the  bulbs  of  the  eyelashes,  to  be  laid  hold  of  with  a 
toothed  or  good  holding  common  forceps,  and  dissected 
clean  fi'om  off  the  tarsal  cartilage  towards  the  margin  of 
the  eyeUd.  The  sui-face  of  the  tarsal  cartilage  may  even, 
be  shaved  off. 

It  is  scarcely  necessary  to  say  that  in  this  dissection 
injuiy  of  the  lacrymal  point  and  canalicule  must  be  care- 
fully avoided. 

The  detached  flap,  comprising  skin,  cellular  tissue, 
muscular  fibres,  and  bulbs  of  eyelashes,  is  now  to  be  cut 
away  with  the  scissors  along  the  margin  of  the  eyeiid. 

During  the  operation,  the  blood  oozes  out  in  very  con- 
siderable quantity,  and  requires  to  be  assiduously  taken 
up  with  a  sponge  by  an  assistant,  in  order  that  the  opera- 
tor may  see  that  no  bulbs  are  left  uuremoved.  The  com- 
pressor-forceps above  described  prevents  this  bleeding. 

If  any  bulbs  still  remain,  they  wiU  present  themselves 
as  black  points,  and  thus  be  readily  discovered.  They 
are  to  be  laid  hold  of  with  the  forceps  and  removed  with 
the  scissors.  After  this,  to  insui'e  still  more  the  removal 
of  all  the  bulbs,  the  bottom  of  the  wound  should  be 
touched  with  the  powdered  tartrate  of  antimony  or  caustic 
potash,  and  left  to  suppui-ate. 

If  the  bulbs  have  not  been  aU  removed  or  destroyed, 
it  will  bo  found  that  the  part  has  scarcely  healed,  when 
a  hair  or  two  will  be  fotind  here  and  there  sprouting 
out  again. 

If  the  case  be  ono  of  entropium  and  trichiasis  com- 
bined, it  is  advisable  to  commence  the  operation  by 
making  two  perpendicular  incisions  thi-ough  the  whole 
thickness  of  the  border  of  the  eyelid,  as  in  Crampton's 
operation  for  entropium  (p.  65;i).  Indeed  this  might 
always  be  done,  .as  thereby  the  supply  of  blood  to  the 
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2iart  operated  on  is  in  a  great  measure  cut  off,  and'^ 
the  Hnclrance  to  the  successful  dissecting  out  of  tho<' 
bulbs  of  the  eyelashes  from  the  oozing  of  blood  dimi-  - 
uished. 

When  the  tarsal  cartilage  is  much  thickened  and  indu-  - 
rated,  it  should  be  shaved  down  with  a  fine  sharp  scalpel  '. 
to  the  natural  degree  of  thickness. 

LAGOPHTHAIMOS.  * 

This  name  is  given  to  a  constant  open  state  of  the  eye-  • 
lids,  the  consequence  of  which  is,  that  the  eye  is,  as  in  : 
ectropium,  exposed  to  the  entrance  of  foreign  particles  • 
and  other  causes  of  ii'ritation. 

There  are  thi-ee  principal  fonns  of  lagophthalmos,  de-  ■ 
jDending  on  very  different  causes,  viz. : — 

1st.  Paralysis  of  the  orbicularis  muscle,  allowing  of  f 
the  uni'estrained  action  of  the  levator  palpebrre. 

2nd.  Eeti'action  from  cicatrices,  and  adhesions  of  the 
skin  of  the  upper  eyelid. 

3rd.  Congenital  imperfect  development  of  the  eyelid. 

1st.' — Lagopldlialmos  from  paralysis  of  the  orbicularis 
palpebrarum. 

This  is  one  merely  of  several  symptoms  of  paralysis  of  '. 
the  portio  dura  of  the  seventh  pair-.    The  paralysis  of  the  > 
orbicularis  may  be  so  complete  that  the  upper  eyelid  is  ■ 
immovably  retracted  ;  but  in  general  it  is  not  so  com- 
plete, the  eyelids  still  admitting  of  being  approximated, 
though  not  accui'ately  closed. 

Besides  the  retraction  of  the  ujoper  eyelid,  the  border  of 
the  lower  is  somewhat  fallen  away  fi-om  the  eyeball.  The 
lacrymal  papillce  and  puncta  being  thus  no  longer  duly 
directed  to  the  lacus  lacrymalis,  the  tears  are  not  absorbed 
and  di-awn  off  into  the  nose,  but  fall  down  over  the 
cheek.  . 

Causes  of  paralysis  of  the  portio  dvra.—Vavalysis  of  tbe 
portio  dura  may  be  owing  to  cerebral  disease,  or  to  some 
affection  of  the  "nerve  itself,  either  in  its  passage  tlu-ough 
the  a(iueduct  of  Fallopius,  or  at  its  exit  from  the  stylo- 
mastoid foramen. 

*  Oculus  leporinus,  or  Laie's  eye,  so  called  from  its  Laving  been 
supposed  that  Lares  sleep  with  their  eyes  open. 
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Affection  of  the  nerve  in  its  passage  tki-ougli  the  aque- 
duct of  Fallopius  often  depends  on  caries  of  the  osseous 
avails  of  the  tympanum.* 

The  affection  of  the  nerve  at  its  exit  fi'om  the  stjdo- 
luastoid  foramen  may  be  owing  to  pressui'e  on  it  by  an  ' 
enlarged  IjTnphatic  gland  or  other  tumoui-. 

Sometimes  the  affection  of  the  nerve  would  appear  to 
be  of  a  rheumatic  nature,  like  what  is  sometimes  the  case 
with  paralysis  of  the  nerve  of  the  third  pair  (p.  584). 

Treatment. — This  resolves  itself  into  the  treatment  of 
the  cerebral  disease,  disease  of  the  ear,  or  enlarged  lym- 
phatic gland  or  tumoui'.  In  cases  in  which  the  paralysis 
of  the  nerve  seems  to  have  arisen  from  cold,  and  is  alto- 
gether uncomplicated  with  disease  of  the  ear  or  swelling 
at  the  angle  of  the  jaw,  the  plan  of  treatment  above  indi- 
cated for  rhemnatic  paralysis  of  the  nerve  of  the  thii'd' 
pair  is  equally  applicable  (p.  584). 

A  woman,  set.  33,  has  for  the  last  ten  months  been 
subject  to  thi'obbing  pain  across  the  forehead,  and  es- 
pecially in  the  temples.  Health  otherwise  good  during 
that  time. 

A  month  last  Saturday  night,  stood  for  an  hoiu-  and  a 
half  in  the  street  in  the  cold.  When  she  rose  next  morn- 
ing, felt  a  twitching  and  quivering  of  the  upper  lip  on  the 
right  side,  which  continued  at  intervals  for  three  days. , 

Some  days  after  that  the  right  eye  became  weak  and 
watery. 

Last  Saturday  morning,  she  found  that  on  attempting 
to  blow  away  dust  or  the  like,  she  was  unable  to  do  so. 
She  at  the  same  time  felt  her  mouth  drawn  to  the  left 
side. 

On  examination  the  right  cheek  was  observed  to  be 
coUapsed,  the  mouth  di-awn  to  the  left  side,  especially  in 
speaking.  She  can  shut  the  right  eyelids,  but  not  closely, 
and  feels  herself  unable  to  compress  the  eyeball  with  the 
eyelids.  The  edges  of  the  right  eyelids  somewhat  red, 
and  the  palpebral  conjunctiva  injected.  The  right  eye 
watery  from  the  puncta  lacrymalia  not  being  duly  directed 
towards  the  lacus  lacrymalis. 

*  See  Author's  article— Ear  and  Heaving,  Diseases  of,  in  tbe 
Cyclopasdia  of  Practical  Surgery, 
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2nd. — LagophtJialmos  from  organic  contraction  or  adhesiont 
of  the  eyelids. 

The  organic  shortening  or  retraction  of  the  eyelids 
producing  lagophthalmos,  usually  depends,  like  that 
producing  ecti'opium,  on  the  contraction  attendant  on 
cicatrisation  of  a  biom  or  other  injury  ;  or  on  the  skin  of 
the  eyelid  being  drawn  into  adhesion  with  the  edge  of 
the  orbit  in  consequence  of  carious  ulceration. 

Treatment. — This  form  of  lagophthalmos  can  only  be 
remedied  by  one  or  other  of  the  operations  above  described 
for  ectropium,  the  choice  of  the  operation  being  deter- 
mined by  the  circumstances  of  the  case. 
.  Of  coui'se,  when  the  retraction  of  the  eyehd  depends  on 
caries  of  the  edge  of  the  orbit,  no  operation  should  be  had 
recourse  to  tiU  this  is  cured. 

Pigure  1,  Plate  IX.,  represents  an  eye  affected  with 
coloboma  joalpebrce  et  lagophthalmos,  on  which  I  performed 
the  operation  described  below. 

The  patient,  a  gentleman  about  twenty  years  of  age, 
was  introduced  to  me  by  my  colleague  Dr.  Hillier.  The 
distortion  of  the  eyelids  and  the  destruction  of  the  eyeball 
were  the  result  of  an  injury  suffered  in  childhood,  from 
the  bursting  of  a  soda-water  bottle. 

Figure  2,  Plate  PS.,  represents  the  eye  after  the  ope- 
ration. 

Pigui'e  3,  Plate  IX.,  the  same  when  an  artificial  eye 
had  been  fitted  in. 

a.  Operation  on  the  Upper  Eyelid. 

The  lines  a  and  h,  in  Figure  162,  indicate  the  course  of 
the  incisions,  which  were  made  with  a  pair-  of  scissors 
through  the  whole  thickness  of  the  eyelid.  The  angular 
flap  c,  marked  out  by  these  incisions,  together  with  a 
frenum  of  conjunctiva  between  it  and  the  eyball,  retracted 
somewhat ;  while  the  segments  of  the  ej'cHd,  on  either 
side,  admitted  of  being  brought  down  and  united  by  two 
sutures,  in  the  manner  represented  in  Figure  163.  Pre- 
paratory to  uniting  the  wound,  the  apex  of  the  flap  c  was 
])ared,  to  make  it  pointed  and  raw. 
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h.  Operation  on  the  Loiver  Eyelid. 

'■  About  ten  days  after  the  operation  on  the  upper  eyelid, 
that  on  the  lower  was  performed  on  the  same  principle  as. 
indicated  by  the  lines  in  Figures  162  and  163. 


Fia.  162. 

The  operation  -which  I  have  thus  briefly  described  is,  I 
I  believe,  quite  new  in  principle.    No  plan  I  am  aware  of, 
•  hitherto  practised,  could  have  effected  the  purpose  so 
naturally,  simply,  and  completely. 
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.  Some  time  after  the  operation  on  the  eyelids,  it  was  • 
found  necessary  for  the  better  fitting  in  of  an  artificial  I 
eye  to  dimmish  the  size  of  the  stump  of  the  eyeball  by  • 
abscission. 


3rd. — Congenital  lagophthahnos. 

Congenital  lagophthalmos  is  dependent  on  imperfect 
development  of  the  upper  eyelid,  and  is  often  a  part 
merely  of  general  microphthalmos. 


BLEPHAROSPASM. 


Twitching  or  quivering  of  the  eyelids.— Mm-hid  nictitation. 

A  frequent  twitching  or  quivering  of  the  eyelids,  though 
felt  by  the  patient  himself,  may  not  be  veiy  apparent  to 
another  person.  Sometimes,  however,  it  is  not  only  the 
orbicularis,  but  also  other  muscles  of  the  face  suppHed 
by  the  portio  dura  which  are  afiected ;  in  which  case  the 
twitchings  are  very  evident  to  the  observer.  This  is  felt 
by  the  patient  to  be  very  annoying,  especially  as  he 
usually  is  at  the  same  time  of  a  nervous  temperament. 

Winking  several  times  ■  in  immediate  succession  every 
now  and  then  may  be  owing  to  the  irritation  of  some 
foreign  particle  ia  the  eye,  or  sHght  inflammation.  Ik. 
which  case,  on  the  removal  of  the  cause  the  efi'ect  will 
subside. 

Sometimes,  however,  the  morbid  nictitation  is  an 
habitual  iofirmity,  allied  in  its  natui-e  to  twitching  and 
quivering. 

The  spasmodic  closure  of  the  eyelids  which  attends  in- 
tolerance of  light  or  is  excited  by  the  intrusion  of  a 
foreign  particle  into  the  eye,  is  to  bo  distinguished  from 
the  blepharospasm  sometimes  met  with  as  an  exaggerated 
degree  of  the  two  preceding  aflections. 

Treatment. — Action  on  the  stomach  and  liver  followed 
by  tonics,  with  attention  to  diet. 

The  too  fi-ee  use  of  intoxicating  liquors,  if  indulged  in, 
ought  to  be  abandoned. 

The  application  of  a  leech  or  two,  followed  by  coimter- 
in-itation  between  the  angle  of  the  jaw  and  the  mastoid 
process,  is  sometimes  found  decidedly  advantageous. 

The  tonic  which  has  boon  foimd  most  useful  is  iron 
in  some  such  foi-m  as  the  ammonio-citrato  combined 
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witli  valerian,  or,  according  to  the  experience  of  Dr. 
Hays  of  Pkiladelplua,  the  valerianate  of  zinc. 

PTOSIS,  OR  FALLINO  DOW  OF  THE  UPPER  EYELID.* 

Ptosis  is  the  opposite  of  lagophthalmos,  the  upper  eyelid 
hanging  down  over  the  eye,  and  not  admitting  of  being 
raised  for  the  exercise  of  vision. 

There  are  four  principal  forms  of  ptosis. 

1st.  Ptosis  from  paralysis  of  the  nerve  of  the  third 
pail'. 

2nd.  Ptosis  from  injury  of  the  levator  palpehrse 
muscle. 

3rd.  Ptosis  from  extension  and  relaxation  of  the  skin 
or  of  the  whole  substance  of  the  eyelid. 
4th.  Congenital  ptosis. 

1st. — Ptosis  from  paralysis  of  the  nerve  of  the  third  pair.' 

The  nature  of  this  form  of  ptosis  has  been  abeady 
noticed  (p.  580). 

Treatment. — If  the  paralysis  of  the  nerve  of  the  third 
pair  be  confined  to  one  side,  and  resist  the  treatment 
above  indicated,  nothing  more  can  be  done ;  if,  however, 
the  nerve  on  both  sides  be  affected,  and  double  ptosis 
therefore  exists,  the  application  of  a  strip  of  plaister,  or 
some  such  contrivance,  must  be  had  recourse  to,  to  retain 
the  upper  eyelid  on  one  side  open,  in  order  that  the  jDerson 
may  see  to  move  about. 

A  degree  of  ptosis  comes  on  natm'ally  from  sleepiness. 
A  woman  affected  with  incomplete  paralytic  ptosis  was 
always  unable  to  open  her  eyes  after  a  bad  night's  rest. 
Beiag  subject  to  sleeplessness,  she  was  much  benefited 
by  soporifics. 

Another  patient — a  man — had  ptosis  in  a  haK  degree 
in  the  daytime,  but  complete  at  night.  The  ptosis  came 
on  suddenly  in  the  complete  form  two  months  before. 
Never  had  double  vision. 

2nd. — Ptosis  from  injury  of  the  levator  palpebrce  muscle. 

In  wounds  of  the  upper  eyelid,  the  levator  muscle  may 
bo  divided,  or  otherwise  so  injiu-ed,  as  to  be  rendered 

*  Blepharoptosis, 
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unfit  to  exercise  its  function;  the  result  of  wliich  is 
ptosis. 

After  healing  of  the  wound,  the  function  of  the  muscle 
may  become  re-established  by  re-union,  in  which  case 
the  ptosis  disappears.  This  may,  however,  not  take 
place,  especially  if  the  muscle  be  much  torn. 

FoT  the  rectification  of  ptosis  thus  occasioned,  an 
operation  has  been  performed  by  Mi-.  Hunt,  of  Man- 
chester, which  consisted  ia  the  remoTal  of  a  transverse 
fold  of  integument  from  the  eyelid,  of  such  an  extent  and 
from  such  a  place,  that  when  the  edges  of  the  wound 
became  united,  the  eyelid  was  attached  to  that  poi-tion  of 
the  skin  of  the  eyebrow  upon  which  the  occipito-frontalis 
acts ;  so  that  the  action  of  this  muscle  was  substituted  for 
that  of  the  levator  palpebrce. 

3rd. — Ptosis  from  extension  and  relaxation  of  the  sJcin,  or 
of  the  whole  substance  of  the  eyelid. 

Extension,  and  relaxation  of  the  skin  of  the  eyelid 
occasioning  ptosis  may  be  the  result  of  long- continued 
oedematous  sweUing  of  the  parts,  and  the  like,  but  it 
sometimes  occui's  in  old  persons  without  any  evident 
cause. 

This  form  of  ptosis  may  iu  general  be  remedied  by  the 
excision  of  an  elliptical  piece  of  skin  as  above  dii-ected  for 
entropium  (p.  652,  et  seq.). 

Ptosis  from  extension  and  relaxation  of  the  whole  sub- 
stance of  the  eyelids,  I  have  seen  as  a  sequela  of  purulent 
ophthalmia  in  which  bluestone  and  other  caustics  had 
been  much  abused  in  the  attempt  to  remove  the  granu- 
lated state  of  the  conjunctiva. 

In  such  a  case,  the  excision  of  a  wedge-shaped  piece  of 
the  eyelid  has  been  recommended,  iu  order  to  diminish 
its  length  transversely.  To  this,  if  necessary,  might  bo 
added  the  excision  of  an  elliptical  piece  of  skin,  as  above 
directed,  in  order  to  shorten  the  lid  vertically.  But  such 
an  oi^eration  should  of  course  not  be  had  recourse  to 
unless  the  eye  has  otherwise  prettj'  well  recovered. 

4th. — Congenital  j^tosis. 

Ptosis  sometimes  occurs  congenitally,  owing  to  an 
imperfectly  developed  state  of  the  levator  palpebno 
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muscle.  I  liave  seen  the  defect  in  both  father  and 
child.  ^  , 

If  the  ptosis  is  so  complete  that  the  eye  cannot  be 
opened  for  use,  some  such  operation  as  that  above  men- 
tioned xmder  the  head  of  ptosis  from  injury  may  be 
tried. 

Cases  occur  in  which  there  is  no  defect  of  the  levator 
muscle,  but  in  which  the  skin  of  the  eyelid  is  congenitally 
so  relaxed  that  the  eye  cannot  be  opened.  _  Eetrenchment 
of  the  superabundant  structm-e  is  here  indicated. 

j  Ejpicanthiis. 

This  name  has  been  coined  to  designate  a  congenital 
peculiarity,  which  consists  of  a  fold  of  skin  extending 
from  the  side  of  the  root  of  the  nose  over  the  inner  can- 
thus  of  the  eye.  The  free  edge  of  the  fold  is  crescentic, 
and  its  extremities  are  lost  in  the  skia  of  the  upper  and 
lower  eyehds.  Dr.  Ammon,  to  whom  we  are  indebted 
for  the  name,  has  performed  an  operation  for  the  oblite- 
ration of  the  folds,  which  consists  in.  the  vertical  excision 
of  an  elliptical  piece  of  skin  from  over  the  root  of  the 
nose  on  a  level  with  the  epicanthus,  and  then_  bringing 
the  edges  of  the  wound  together  by  suture.  It  is  seldom, 
however,  that  epicanthus  impedes  the  movements  of  the 
eyehds  so  much  as  to  render  an  operation  necessary. 
The  folds,  moreover,  usually  disappear  as  the  cMld's  nose 
increases  in  prominence. 

Epicanthus  has  been  imagined  to  dispose  to  squinting, 
and  this  has  been  considered  a  reason  for  operating.  I 
'  have  seen  cases  in  which  the  cluld  squinted,  but  also 
many  in  which  there  was  no  squint. 

I  have  in  short  never  seen  any  necessity  for  operating 
on  the  epicanthus. 


Section  in.— Morbid  CorrNEXioNS  of  the  Eyelids. 

1st. — AnchyloUepharon, 

This,  which  is  not  of  very  common  occurrence,  is  an 
adhesion  of  the  eyelids  to  each  other  by  their  borders. 
Anchyloblepharon  is  distinguished  into  mediate  and 
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immediate,  according  as  the  adhesion  is  through  the 
medmm  of  a  false  membrane,  or  without  any  intervening 
substance ;  and  mto  partial  and  total,  according  as  the 
borders  of  the  eyelids  are  united  in  part  only,  or  in  their 
whole  extent. 

In  partial  anchyloblepharon  the  adhesion  is  usually 
towards  the  outer  angle.  In  total  anchyloblepharon,  the 
edges  of  the  secondary  fissure  at  the  inner  canthus  are 
seldom  or  never  adherent,  so  that  there  is  an  opening  at 
the  inner  angle  leading  into  the  oculo-palpebral  space  of 
the  conjunctiva. 

Anchyloblepharon  is  either  congenital  or  acquired. 
_  Congenital  anchyloblepharon  is  generally  total,  and 
either  mediate  or  immediate,  and  often  co-exists  with 
imperfect  development  of  the  eyeball.  An  opening  be- 
tween the  eyeHds  at  the  inner  canthus  commonly  exists; 
sometimes  an  opening  at  the  outer  canthus  has  been  met 
with;  m  other  cases  no  opening  at  either  canthus,  but 
one  in  the  middle. 

Congenital  anchyloblepharon  is  somewhat  analogous  to 
the  closed  eyelids  presented  by  puppies,  kittens,  &c.,  that 
are  boni  blind,  as  it  is  called.    It  is,  however,  persistent. 

Acquii-ed  anchyloblepharon  is  generally  the  consequence 
of  excoriations  by  bui-ns  or  escharotics,  in  which  case  it 
is  often  complicated  with  sjTnblepharon,  or  adhesion  of 
the  lids  to  the  eyeball,  or  of  such  inflammations  as  axe 
attended  with  excoriation  and  ulceration  of  the  tarsal 
borders,  and  generally  only  partial. 

Partial  anchyloblepharon  is' to  be  distinguished  fi-om 
phimosis  palpebrarum,  which  is  properly  contraction  of  the 
palpebral  fissui'e  from  transverse  shortening  of  the  borders 
of  the  eyelids,  accompanied  by  contraction  of  the  conjunc- 
tiva (pp.  109,  261). 

Supposing  the  eye  otherwise  sound,  the  eficct  of  anchy- 
loblepharon is  of  coui-se  to  impede  or  whoUj'  prevent  the 
exorcise  of  vision  according  as  it  is  partial  or  total ;  but 
very  often,  anchyloblepharon  is  complicated  with  symble- 
pharon,  or  adhesion  of  the  eyelid  to  the  eyeball,  or  with 
some  other  defect  of  the  latter,  viz. ,  such  as  may  arise 
from  the  same  injury  or  inflammation,  which  gave  occa- 
sion to  tho  adhesion  of  the  eyelids,  or,  in  the  case  of 
congenital  anchyloblepharon,  imperfect  development  of 
tho  eyeball. 

Prognosis  and  treatment. — Tho  treatment  consists  in 
separation  of  tho  adhesion  with  the  knife ;  but  in  cases  of 
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total  anchyloblepharon,  it  is  necessaiy,  before  proceeding 
to  operate,  to  direct  attention  to  the  state  of  the  eyeball 
as  regards  prominence  and  firmness,  and  whether  or  not 
the  case  is  complicated  with  symblepharcn,  or  adhesion 
of  the  eyelid  to  the  ej'eball.  The  degree  of  sensibility  to 
light  ought  also  to  be  had  regard  to  as  an  indication  of 
the  condition  of  the  eyeball. 

To  detei-mine  whether  or  not  the  case  is  complicated 
■with  symblepharon,  or  adhesion  of  the  eyelid  to  the  eye- 
ball, the  united  eyelids  are  to  be  pinched  up  into  a  fold, 
and  the  patient  desired  to  move  the  eyeball  about  and  to 
make  efforts  as  if  to  open  and  shut  the  eye.  Dm-ing 
this,  the  attention  of  the  surgeon  is  to  be  directed  as  to 
whether  the  eyeball  moves  freely  or  not  behind  the 
eyelids.  The  point  may  be  also  ascertained  by  passing 
a  probe  through  the  opening  at  the  inner  or  outer  angle, 
if  such  exist,  and  observing  whether  or  not  it  can  be 
freely  moved  up  and  down  in  the  oculo-palpebral  space. 

The  operation  for  partial  anchylobleiDharon  is  jjerformed 
by  passing  a  director  behind  the  part  where  the  borders 
of  the  ej-elids  adhere,  whilst  an  assistant  stretches  the 
upper  eyelid  upwards,  and  the  lower  downwards,  and 
separating  them  with  a  scalpel,  taking  care,  in  the  case 
of  immediate  union,  not  to  cut  the  proper  substance  of 
the  tarsus  either  of  the  one  or  other  eyelid.  If  the  anchy- 
loblepharon  be  mediate,  the  false  membrane  is  to  be 
t  detached  first  from  the  border  of  the  lower  eyelid,  and 
then  from  that  of  the  upper,  a  scalpel  or  scissors  being 
the  instrument  employed  according  to  the  thickness  and 
connexions  of  the  false  membrane. 

In_  the  case  of  total  anchyloblepharon,  if  there  is  an 
opening  at  the  inner  angle,  a  dii-ector  or  probe  is  to  be 
passed  through  it  behind  the  united  e3relids,  and  their 
separation  effected  in  a  manner  similar  to  that  just  iadi- 
fated.  If,  however,  there  is  no  opening,  the  united  ej'e- 
lids  are  to  be  pinched  up  into  a  vertical  fold,  di-awn 
from  the  eyeball,  the  assistant  taking  charge  of  the  upper 
eyelid,  the  surgeon  himself  the  lower,  and  the  united 
edges  separated  at  the  part.  Through  the  opening  thus 
made  the  du'cctor  is  passed,  and  run  along,  first  to  the 
inner  angle,  and  the  adhesion  divided  in  that  direction 
and  then  to  the  outer  angle,  and  the  adhesion  divided  in 
that  direction. 

The  operation  which  has  now  been  described,  it  will  be 
observed,  is  of  comparatively  easy  performance,  but  the 
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tendency  to  re-adhesion  constitutes  the  great  obstacle  to  i 
a  successful  issue,  especially  in  cases  in  which  the  anchy-  ■ 
loblephai-on  has  arisen  from  bui-ns  and  the  action  of  escha-  .- 
rotics. 

To  prevent  reunion,  the  eyelids  should  be  frequently  jii 
drawn  from  each  other  after  the  operation,  and  the  ravi 
borders  smeared  with  tutty  ointment,  until  cicatrization  t 
takes  place.  What  is  very  Kkely  to  prove  useful,  is  to  c 
promote  union  between  the  skin  and  conjunctiva  at  tie, < 
external  angle,  by  means  of  a  suture.  | 

2nd. — Syniblepharon. 

This  is  adhesion  of  the  conjunctival  surface  of  one  or  f 
both  eyelids  to  that  of  the  eyeball.  The  cornea  is  gene-  - 
rally  more  or  less  iuvolved  in  the  adhesion.  It  may  be  * 
either  mediate  or  immediate,  total  or  partial,  and  may  exist  t 
in  complication  with  anchj'loblepharon. 

Symblepharon  is  usually  the  consequence  of  injury  of  i 
the  conjunctiva  fi-om  the  action  of  escharotics  intruded 
into  the  eye  (p.  109),  or  ulceration  of  the  conjunctiva. 

The  contraction  of  the  conjunctiva,  with  obHteration  i 
of  the  palpebral  sinuses,  above  referred  to  under  the  > 
head  of  Cuticular  Conjunctiva  (p.  261),  has  been  called  I 
symUepharon  posterius,  but  it  doiTers  from  the  symble-  • 
pharon  under  consideration  as  essentially  as  phimosis  i 
palpebrarum,  with  which  it  generally  co-exists,  does  i 
from  anchyloblepharon  (p.  668). 

Prognosis  and  treatment. — The  morbid  adhesion  between  ; 
the  eyelid  and  the  eyeball  may  be  readily  separated  by  ' 
the  knife,  but  re-establishment  of  the  adhesion  is  as  ' 
prone  to  take  place  as  in  anchyloblepharon,  or  more 
so.    Even  in  partial  mediate  symblepharon,  the  bands 
or  frtena  have  been  generally  fotmd  to  be  reproduced. 

In  some  cases  of  this  sort,  better  success  may  be  ob- 
tained by  first  cutting  the  band  or  fi-senum  at  its  con- 
nexion with  the  eyeball,  and  uniting  the  wound  of  the 
ocular  conjunctiva  \ni\L  a  stitch  or  two  of  fine  thi-ead,  the 
band  or  frfenum  being  left  in  connexion  with  the  eyeUd, 
and  only  removed,  if  necessary,  after  the  \mion  of  the 
wound  of  the  ocular  conjunctiva. 

To  permit  of  the  approximation  of  the  edges  of  the 
wound  by  sliding  of  the  conjimctiva,  according  to  the 
principle  of  the  operation  by  transposition  for  ectropium, 
above  described  at  p.  627,  that  membrane  may  be  incised 
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at  some  appropriate  distance  and  place.  But  tMs,  as 
■well  as  transplantation  of  the  conjunctiva,  presupposes  the 
iavoui'able  condition  of  a  circumscribed  adhesion  with  a 
great  extent  of  adjacent  sound  conjunctiva. 


Section  IV. — Tumoues,  Cancer,  etc.,  of  the  Eyelids 
I  ,   AND  Eyebrows. 

1st. — Phlycteniilce  on  the  borders  of  the  eyelids,  from  oh- 
strudion  of  the  Meibomian  apertures  and  retention  of  the 
secretion. 

This  state,  which  has  been  above  noticed  (p.  9),  gives 
rise  to  some  uneasiness  in  the  part,  especially  when  the 
eyelids  are  moved.  The  film  which  forms  the  walls  of  the 
phlyctenula  will  give  way  of  itself,  and  the  accumulated 
■  secretion  be  allowed  to  escape ;  but  removal  may  be  at 
1  once  effected  by  lacerating  the  phlyctenula  with  the  point 
of  a  pin, 

2nd. — Meilomian  concretions. 

Concretions  sometimes  form  apparently  in  the  Mei- 
bomian glands,  and  are  seen  shining  through  the  palpebral 
conjunctiva  on  everting  the  eyehd.  Sometimes  they  pro- 
ject on  the  surface  of  the  conjunctiva,  acting  thus  as  a 
cause  of  irritation  to  the  eye.  The  concretion  may  be 
calcareous  or  sebaceous. 

The  removal  of  such  a  concretion  is  effected  by  dividing 
the  conjunctiva  over  it,  with  the  point  of  a  lancet  and 
turning  it  out  with  a  Daviel's  spoon. 

I  have  been  sometimes  applied  to  by  patients  com- 
plaining of  a  feeling  as  if  some  foreign  body  -were  in  the 
eye,  and  on  examination  have  discovered  a  small  mass  of 
'  Sebaceous  matter,  like  what  may  be  squeezed  out  from 
one  of  the  sebaceous  glands  of  the  nose,  only  some- 
what firmer  and  clearer,  contained  in  a  foUicle  in  the 
conjunctiva  over  the  tarsal  cartilage  and  protruding 
at  the  surface.  This  sebaceous  mass,  like  the  contents 
of  a  sebaceous  gland  of  the  skin,  was  rcadHy  pressed 
out. 
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3rd. — Enlargement  and  induration  of  the  Meibomian  glands. 

■  When  the  Meibomian  glands  are  thus  affected,  they  axe  e 
felt  under  the  "skin  like  strings,  besides  forming  promi-  - 
nences  towards  the  borders  of  the  eyelids. 

Alteratives  and  tonics  generally,  and  friction  with  cam-  - 
phorated  mercurial  ointment  locally,  constitute  the  only  r 
admissible  treatment. 

■4th. — Vesicles  or  phlydenidce  on  the  cutaneous  surface  of  the  t 
eyelid  near  its  margin. 

Yesicles  or  phlyctenulse,  containing  a  watery  fluid, 
are  sometimes  met  with  single  or  several  together,  and 
of  a  size  from  that  of  a  mustard  seed  to  the  size  of 
a  pea.  The  evacuation  of  the  fluid  by  a  pimcture  with 
a  lancet  is  sometimes  sufiicient  for  the  removal  of  these 
vesicles ;  if  not,  the  vesicle  is  to  be  snipped  off  with 
the  scissors. 

5th. — Sycosis  of  the  edge  of  the  eydid. 

This  is  a  softish  fleshy-lrke  growth,  sometimes  shoot- 
ing out  with  a  sharp  edge  fi'om  the  margin  of  the  eyehd. 
It  is  to  be  snipped  away  with  the  curved  scissors,  and  the 
part  afterwards  repeatedly  touched  with  the  sulphate  of 
copper. 

6th. — Warts  on  the  eyelids. 

Warts  are  not  uncommon  on  the  cutaneous  surface  of 
the  eyelids  or  on  their  border. 

If  peduncrdated,  they  may  be  removed  by  ligature,  or 
at  once  snipt  off  mth  the  scissors.  The  root  is  then  to 
be  touched  with  sti-ong  acetic  acid  or  limar  caustic.  If 
they  have  a  broad  base,  their  removal  may  be  effected  by 
the  escharotics  alone. 

7th. — Ilorny-lihe  excrescences  connected  with  the  sJcin  of  the 

eyelids. 

One  of  the  minute  sebaceous  follicles  of  the  skin  of  the 
eyelids,  especially  of  the  lower,  may  become  enlarged,  and 
give  out  a  morbid  secretion,  which,  hardening  as  it  is  pro- 
duced, docs  not  fall  away  on  being  thrust  out  by  succes- 
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give  additions,  but  forms  tlie  horny-like  excrescences 
imder  consideration. 

The  portion  of  skin  in  which  the  excrescence  has  its 
root,  is  to  be  snipped  off  in  a  fold  with  the  scissors. 

8th. — Milium. 

A  smaU  white  pearly-looking  tmnour,  of  about  the  size 
of  a  piu's  head,  called  milium,  often  presents  itself  in 
greater  or  less  numbers  in  the  skin  of  the  cheeks  and  eye- 
lids, situated  apparently  immediately  underneath  the 
epidermis,  which  they  raise  up  and  through  which  they 
shine. 

Composed  of  a  comparatively  thick  capsule  without 
opening,  in  which  is  contained  a  sebaceous-looking  matter, 
iiiilia  are  quite  different  from  enlargements  of  the  common 
sebaceous  foUicle,  produced  by  accumulated  secretion. 

The  bodies  in  question  are  in  their  natural  course  thrown 
off  by  the  giving  way  of  the  epidermis  covering  them,  and 
may  be  succeeded  by  new  ones.  They  thus  appear  to  be 
of  the  same  nature,  as  dehiscent  glandular  cells  of  the 
simplest  kind. 

Their  removal,  when  required,  is  best  effected  by  care- 
fully scratching  through  the  epidermis  covering  them  with 
any  fine-pointed  instrument,  taking  care  not  to  scratch  so 
J  deep  as  to  cut  the  capsule,  and  squeezing  the  body  out  of 
:  its  nidus  between  the  thumb  nails.    If  the  capsule  be 
'  wounded,  it  may  remain  while  its  contents  only  escape. 
The  body,  when  turned  out  whole,  exactly  resembles  a 
minute  pearl. 

9th. — Thickwalled  encysted  tumours* 

Large  tumours — of  the  size  of  a  horse-bean,  or  even 
greater — but  apparently  of  the  same  nature  as  the  miliary 
ones  just  described,  are  sometimes  met  with,  especially  in 
i  :!hLldren,  imbedded  in  the  skin  and  subcutaneous  cellular 
tissue  of  the  eyelids. 

The  capsule  part  of  the  tumour  is  white,  very  thick, 
sometimes  of  considerable  almost  gristly  consistence,  and 
;ough  and  tuberculated  on  its  sui-face. 

The  removal  of  such  a  tumoui-  is  most  easily  effected 

*  Albuminous  tumour  ;—Mo]luscumcontagiosuin  ;— Glandiform 
umour. 
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by  dividing  it,  as  well  as  the  investing  rategument,  -witli 
the  sti'oke  of  a  lancet,  and  then  by  pressui-e  squeezing  out 
the  halves  of  the  thick  cyst  from  their  nidus.  The  wound  : 
left  quickly  heals.  If  the  sebaceous  contents  merely  have  » 
been  pressed  out,  and  the  thick  wall  of  the  cyst  left,  as  5 
it  sometimes  is,  the  wound  does  not  heal,  but  degenerates  i 
into  an  ill-conditioned  ulcer,  which  remains  tmtil  the  cyst  t 
is  removed. 

These  tumours  sometimes  occur  in  considerable  num-  • 
ber,  and  of  different  sizes,  in  the  eyelids,  eyebrows,  fore-  • 
head,  and  cheek. 


10th. — Chalazion,*  or  tarsal  tumour. 

This  tumour  is  situated  in  the  substance  of  the  tarsal  ' 
cartilage,  usually  some  little  way  fi-om  the  margin  of  the 
eyelid.  It  sometimes  causes  considerable  elevation  of  the 
skin,  but  generally  it  occasions  no  marked  appearance 
externally.  On  everting  the  eyelid,  the  conjunctiva  at 
the  place  is  observed  to  be  Kvid  red,  and  elevated,  but 
sometimes  depressed  in  the  middle.  As  the  tumour  in- 
creases, the  conjunctiva  becomes  thin,  and  at  last  gives 
way,  when  a  small  fungus-like  substance  rises  from  the 
opening. 

The  tumour  consists  of  a  gelatiniform  fibrinous  matter 
not  encysted,  but  simply  contained  in  a  cavity  it  has 
formed  for  itself  by  accumulating  in  the  substance  of  the 
tarsal  cartilage.  Examined  tmder  the  microscope,  the 
gelatiniform  fibrinous  matter  is  seen  to  contain  cells  in. 
various  degrees  of  development,  and  to  be  interspersed 
with  a  few  capillaiy  vessels. 

Suppui-ation  sometimes  takes  place  in  the  tumour. 

Treatment. — If,  as  is  frequently  the  case,  the  patient  be 
dyspeptic,  by  improving  the  state  of  the  digestive  organs, 
the  tumour  may  be  arrested  in  its  progress  and  even  alto- 
gether dispersed.  Locally,  friction  with  camphorated 
mercurial  ointment  may  be  employed. 

If  the  tumour,  however,  has  already  become  large,  and 
presses  disagreeably  on  the  eyeball,  it  ought  to  bo  re- 
moved. The  operation  consists  in  everting  the  eyelid, 
making  a  free  incision  into  the  tunioui-,  and  pressmg  out 
its  contents  so  far  as  they  admit  of  it;  what  remams  is  to 


*  Fibrinous  tumour,  Mackenzie. 
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be  ■broken  up  and  scooped  out  by  means  of  DaTiel's  spoon, 
inti-oduced  through  the  wound. 

When  more  prominent  externally  than  internally  the 
incision  may  be  made  through  the  skin  oyer  the  tumour 
parallel  to  the  margin  of  the  eyeUd. 

It  may  happen  that  two  tumours  lie  close  together,  and 
one  only  be  evacuated  by  the  incision.  Should  this  prove 
to  be  the  case,  the  incision  is  to  be  made  into  the  second 
tumour  also,  and  its  contents  pressed  out.  Of  two 
tumours,  one  may  be  more  prominent  internally,  the 
other  externally. 

A  chalazion  giving  way,  a  fungus-like  excrescence,  as 
above  mentioned,  arises  from  its  bottom.  This  may  con- 
tinue without  farther  trace  of  the  chalazion. 

An  incision  being  made  on  each  side  of  its  base,  it  is  to 
be  cut  out  by  the  root  with  a  pau-  of  curved  scissors. 


Encysted  tumours,  sometimes  congenital,  are  occasion- 
ally met  with  in  the  eyelids,  especially  the  upper,  towards 
the  temporal  side.  They  are  situated  under  the  orbicu- 
laris palpebrarum,  and  are  often  adherent  to  the  perios- 
teum of  the  margin  of  the  orbit.  The  cyst  is  thin  but 
firm,  and  the  contents,  a  sebaceous  or  glaiiy  matter, 
sometimes  mixed  with  hairs. 

Por  the  removal  of  such  tumours,  the  foUowing  general 
directions  only  can  be  given  : — 

1st.  The  external  incision  should  be  free,  and  in  the 
direction  of  the  orbicularis  palpebrarum. 

2nd.  The  cyst  should  be  dissected  out  entu-e,  if  pos- 
sible. At  any  rate,  it  must  all  be  extu'pated.  If  any 
part  of  it  is  left,  which  without  care  might  happen  in 
regard  to  that  part  of  it  adhering  to  the  bone,  the  wound 
will  not  heal,  and  disease  and  exfoliation  of  the  bone  may 
take  place. 

12th. — Hydatids  in  the  cellular  substance  of  the  eyelids. 

Dr.  Mackenzie  mentions  a  case  of  swelling  over  the 
temple  and  zygoma,  from  which,  by  puncture  from  within 
the  mouth,  a  glairy  fluid  and  a  number  of  hydatids  were 
f  discharged.  After  this  an  abscess  formed  in  the  iipper 
lid,  in  the  pus  evacuated  from  which  there  were  contained 
several  hydatids. 


11th. — Encysted  tumour. 
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13tli. — NcBvus  maternus  and  aneurism  by  anastomosis  in  the  '. 
region  of  the  eyelids. 

The  skin  of  this  region,  as  well  as  that  of  any  other  ' 
part  of  the  body,  is  occasionally  found  to  be  the  seat  of-' 
that  form  of  ntevus,  called  mole,  in  which  a  circumscribed  . 
part  of  the  stin  is  thickened,  of  a  brown  colour,  and 
covered  with  hair. 

Nfevus  or  aneurism  by  anastomosis  also  sometimes  im- 
plicates the  eyelids. 

The  various  methods  of  treating  nsevi  or  aneurism  by'' 
anastomosis  which  have  been  adopted,  are : — vaccination. 
— escharotic  and  irritant  injections  into  the  tumour — ^in- 
cision of  the  vessels  within  the  tumour — seton — ligature. 

By  subcutaneous  ligature,  I  have  obtained  obliteration-, 
of  large  vascular  nse-vi  of  the  upper  eyelid. 

Another  plan  is  to  draw  through  the  tumour  a  mesh  of 
thread  dipped  in  a  solution  of  perchloride  of  iron.  By 
the  coagulation  of  the  blood,  the  tumour  becomes  solidi- 
fied, and  is  eventually  absorbed. 

Superficial  nsevi,  I  have  treated  by  the  application  of 
lunar  caustic. 

14th. — Scirrhoid  callosity  of  the  eyelids. 

A  hard  tuberculated  warty- like  degeneration  of  the 
eyelid,  commonly  the  lower,  at  the  tarsal  border  to  a. 
greater  or  less  extent,  traversed  by  varicose  vessels,  and 
ending  in  ulceration,  sometimes  occurs,  especially  in  old  , 
people.    Though  resembling,  it  is  not  of  the  nature  of 
scirrhus. 

If  not  u-ritated,  it  may  remain  stationary.  Sometimes, 
however,  it  causes  so  much  ii-ritation  to  the  eye,  and  pro- 
duces so  much  deformity,  that  the  patient  seeks  for  its 
removal  by  ojDeration.  . 

The  operation  consists  simply  in  the  amputation  oi 
the  diseased  part. 

15Qi.— Epithelial  Cancer  of  the  eyelids.* 

Epithelial  cancer  commences  more  commonly  u^^® 
lower  eyelid  than  in  the  upper,  and  first  manifests  itseU 


*  Epithelioma. 


EPITHELIAIi  CANCEB  OF  THE  EYELIDS. 


as  a  small  indurated  wart  or  tubercle,  next  the  cheek, 
towards  one  or  other  angle,  over  which  the  skin  may 
be  otherwise  natural,  except  that  it  is  pervaded  by  en- 
larged veins,  and  which  is  little  or  not  at  all  paroful. 
This  tubercle  is,  perhaps,  followed  by  others. 

This  stage  of  the  disease — the  stage  of  induration— attev 
remaining  for  an  indefinite  time,  is  succeeded  by  ulceration. 
The  ulcer  is  smooth  and  destitute  of  granulations,  and 
the  scanty  discharge  fi-om  it  consists  of  a  viscid  sanies. 
The  edges  of  the  ulcer  are  knotted  and  iiTegular,  but  the 
suiTounding  skin  is  natui-al.  Heat  and  lancinating  pain 
in  the  part  may  now  be  complained  of.  The  ulceration 
may  be  arrested  for  a  time,  and  again  proceed,  or  while 
it  stops  at  one  part  it  goes  on  at  another. 

Though  the  ulceration  may  eventually  eat  away  not 
only  the  whole  eyehds,  but  also  the  neighbouring  parts,_ 
it  does  so  very  slowly,  perhaps  only  in  the  course  of 
years. 

In  the  progress  of  the  disease,  the  eyeball  may  be  de- 
stroyed by  ulceration  and  bursting  of  the  cornea  with 
evacuation  of  the  humours,  but  this  appears  to  be  the 
effect  rather  of  common  inflammation  of  the  eyebaU,  from 
the  exposTU-e  to  which  it  is  subjected  by  the  loss  of  its 
protecting  parts,  than  of  extension  of  the  cancerous 
disease. 

Inconsiderable  suffering  in  general  attends  the  stage  of 
ulceration,  but  when  nerves  are  exposed,  or  when  the 
eyebaU  bursts,  there  is,  of  coui'se,  severe  pain. 

The  neighbouring  lymphatic  glands  do  not,  at  least 
not  until  an  advanced  stage  of  the  disease,  become  swollen, 
and  the  general  health  does  not  suffer. 

Cancer  of  the  eyelids,  which  is  an  uncommon  disea,se, 
does  not  occiu-  before  the  middle  period  of  life ;  in  which 
respect  it  is  distinguished  from  lupus. 

Prom  syphilitic  ulceration  of  the  eyelids  above  de- 
scribed, cancerous  ulceration  may  be  distinguished  by 
the  slowness  of  its  progi-ess,  and  the  natui-al  state  of  the 
surroimding  integuments,  together  with  the  history  of 
the  case. 

Treatment. — While  the  disease  is  as  yet  circumscribed, 
its  removal  may  be  attempted  either  by  escharotica  or 
extirpation. 

Escliarotic  Treatment. — The  foUowiug  case  of  cancerous 
ulceration  close  to  the  inner  canthus,  treated  with  sul^ 
phate  of  zinc  paste  as  recommended  by  Dr.  Simpson  of 
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Edinbrn-gh,  lias  been  published  by  Dr.  Mackenzie  in  the  I 
Ophthalmic  Hospital  Eeports  for  April,  1859. 

Having  driven  off  by  heat  the  water  of  crystallisation 
of  a  few  grains  of  the  sulphate  of  zinc,  and  reduced  the 
residuum  to  a  fine  powder,  he  mixed  it  with  glycerine  so 
as  to  form  a  thick  tenacious  paste.  Taking  a  little  of  this 
on  the  point  of  a  bit  of  stick,  he  appHed  it  over  the  scab 
and  over  the  hard  edges  of  the  ulcer,  and  covered  the 
part  with  dry  Unt. 

_  Next  day,  he  found  that  the  application  had  given  very 
little  uneasiness  ;  but  that  it  had  acted  in  destroying 
almost  entirely  the  hard  edges  of  the  sore,  and  left  the 
whole  of  its  surface  free  from  scab  and  of  a  florid  healthy 
colour. 

Two  or  three  times  subsequently,  Dr.  M.  covered  the 
edges  again  with  the  zinc  paste  ;  after  which,  he  left  the 
wound  to  cicatrise  under  the  application  of  dry  lint.  The 
result  was  that  in  less  than  two  months  from  the  com- 
mencement of  the  treatment,  healing  had  taken  place 
with  a  firm  and  healthy-looking  cicatrice. 

Extirpatioyi. — In  removing  the  affected  parts  with  the 
knife,  a  portion  of  the  healthy  struct\rre  immediately 
ai'ound  must  be  included. 

At  the  same  time  that  the  morbid  structure  is  removed, 
it  would  be  proper  to  transplant  a  portion  of  skin  from 
the  neighbourhood  in  order  to  fill  up  the  gap  and  thus 
preserve,  if  possible,  a  covering  for  the  eyeball. 

Antiphlogistic  and  anodyne  remedies  are  often  found 
useful,  not  only  in  palliating  symptoms,  but  even  in  re- 
tarding the  progi'ess  of  the  djsease. 

16th. — Melanosis  of  the  eyelids. 

The  eyelids  and  conjunctiva  are  sometimes  implicated 
in  melanosis,  but  it  is  not  necessaiy  to  go  pai-ticulaily 
into  the  subject. 

17th. — Fhtheiriasis  of  the  eyehrows  and  eyelashes* 

Pediculi  on  the  eyebrows  or  edges  of  the  eyelids  keep 
lip  a  state  of  chi'onic  inflammation,  and  cause  intolerable 
itching. 

*  See  a  case  of  Mr.  Streatfeild's,  reported  and  illustrated — 
"Ophthalmic  Hospital  Reports,"  Vol.  II.  p.  125, 
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Treatment— Attev  as  many  of  the  eyelashes  have  been 
plucked  out  as  are  loose  enough  to  yield  to  the  force 
exerted  by  means  of  the  finger  and  thumb,  the  eyebrows, 
and  edges  of  the  eyelids,  are  to  be  smeared  with  some 
mercm-ial  salve,  such  as  the  sti-ong  red  precipitate  or 
citrine,  twice  a  day.  After  which,  care  is  to  be  taken 
to  dislodge  the  insects  from  the  eyebrows  by  means  of 
a  fine  comb ;  from  the  eyelashes,  by  means  of  a  forceps, 
or  the  eyed  end  of  a  darning  needle. 
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CHAPTER  VIIL 


Section  I. — Diseases  of  the  Conjunottva. 

1st. — Pterygium* 

This  is  a  vascular  and  thickened  state  of  a  circiim- 
scribed  portion  of  the  conjunctiva  of  a  triangular  form, 
the  apex  corresponding  to  the  cornea,  on  -which  it  en- 
croaches to  a  greater  or  less  extent;  the  base  corre- 
sponding to  the  circumference  of  the  eyeball.  The  con- 
nection between  the  portion  of  the  conjunctiva  impHcated 
and  the  subjacent  sclerotica,  continues  as  loose  as  in  the 
natural  state. 


Fig.  164. 


Pterygium  has  its  seat  generally  on  the  nasal  side  of 
the  eye,  in  which  case  its  base  corresponds  to,  and  is 
incorporated  with,  the  semilimar  fold,  but  that  it  is  not 
in  its  nature  an  extension  of  that  fold  of  conjunctiva  is 
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proved  by  the  circumstance,  that  pterygium  sometimes 
occurs  on  the  temporal  side,  and  even,  though  more  rarely, 
on  the  upper  or  lower  side  of  the  eye. 

Moreover,  the  disease  appears  to  begin  by  the  forma- 
tion of  what  ultimately  forms  its  apex,  close  to  the  edge 
of  the  cornea,  before  any  thickening  or  imnatural  vascu- 
larity of  the  conjimctiva  is  observable. 

The  disease  is  of  consequence  only  when  it  implicates 
the  conjunctiva  cornese  so  far  that  the  vascularity  and 
thickening  extend  to  the  middle  of  the  cornea,  and  ob- 
sti'uct  the  pupil. 

Both  the  nasal  and  temporal  sides  of  the  same  eye  are 
sometimes  the  seat  of  pterygium.  Cases,  it  is  alleged, 
have  been  met  with  in  which  pterygium  existed  not  only 
on  the  nasal  and  temporal,  but  also  on  the  upper  and 
lower  sides  of  the  same  eye. 

Two  degrees  of  pterygium  occur,  viz.,  pterygium  tenue 
vel  membranosum,  and  pterygium  crassum  vel  musculosum; 
the  former  thin  and  semi-transparent,  the  latter  thick  and 
fleshy-looking. 

Causes. — ^Nothing  certain  has  been  made  out  on  this 
head.  The  subjects  of  pterygium  are  generally  old  per- 
sons. It  sometimes  takes  its  origin  in  chronic  inflam- 
mation of  the  conjunctiva.  The  afi'ection  has  been  most 
frequently  met  with  in  labourers  whose  work  exposed 
them  to  the  entrance  of  mortar  and  stone  dust  into  the 
eye,  and  in  persons  who  have  been  long  resident  in  hot 
chmates.  Dr.  Mackenzie  mentions  that  he  has  seen  a 
particle  of  gunpowder,  which  had  been  lodged  for  years 
under  the  conjunctiva,  at  last  cause  pterygiura. 

Diagnosis. — Partial  mediate  symblepharon  is  apt  to  be 
confounded  with  pterygium.  Indeed,  many  of  the  cases 
which  have  been  described  and  delineated  as  examples  of 
superior  and  inferior  pterygium,  appear  to  be  examples 
rather  of  partial  mediate  symblepharon. 

Prognosis. — The  morbid  state  of  the  conjunctiva  under 
consideration,  is  not  disposed  to  disappear  spontaneously, 
but  it  may  remain  stationary  or  be  long  before  it  extends 
so  far  on  the  cornea  as  to  interfere  with  vision. 

Treatment. — Pteiygiutn  may  sometimes  be  removed  by 
frequently  touching  it  with  the  nitrate  of  silver  solution  or 
■with  vinum  opii.  If,  however,  it  does  not  yield  to  this 
treatment,  and  if  it  has  extended  so  far  on  the  cornea  as 
to  obstruct  vision,  its  removal  by  operation  becomes 
necessary. 
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Operation  for  the  removal  of  pterygium. — The  patient  t 
being  seated  as  for  the  operation  for  catai-act,  and  both  • 
eyeKds  secured  by  an  assistant,  or  held  apart  by  the  * 
spring-we  speculum,  the  sui-geon,  while  the  patient: 
tui-ns  the  eye  outward,  if  the  pteiygium  be  on  the  nasal  1 
side,  with  a  hooked  forceps  seizes  the  pterygium  about  t 
its  middle,  and,  whilst  keeping  it  raised  from  the  suiface  ; 
of  the  sclerotica,  passes  a  cataract  or  iris-knife  with  the  ( 
edge  towards  the  cornea,  and  one  of  the  flat  surfaces  of  : 
the  blade  towards  the  sclerotica,  behind  it,  and  detaches  i 
it  from  the  sclerotica  by  cutting  outwards  as  far  as  the 
margm  of  the  cornea,  where  the  knife  is  to  be  made  to 
cut  itself  out.    Still  keeping  hold  of  the  pterygium 
with  the  forceps,  he  now  with  the  same  knife,  or  with 
a  pair  of  cui'ved  scissors,  separates  the  pterygium  to- 
wards its  base,  where  it  is  to  be  cut  away  without  eur 
croaching  too  near  the  semilunar  fold,  if  it  be  an  internal 
pterygium. 

Instead  of  such  an  extensive  removal,  it  wiU  be  found, 
in  most  cases,  sufficient  to  seize  the  pteiygium  with  the 
forceps  near  the  cornea,  in  such  a  manner  as  to  raise  it 
up  in  a  fold ;  and  then,  with  a  pair  of  curved  scissors,  to 
snip  away  the  apex  part  of  it. 

The  base  part  of  the  pterygium  does  not  require  to  be 
interfered  with.  The  semilunar  fold,  especially,  must  be 
left  untouched. 

2nd. — Pinguecula*  \ 

This  is  a  small  whitish-yellow  tumour,  from  the  size  of 
a  pin's  head  to  that  of  a  small  pea,  in  the  sclerotic  con- 
junctiva and  subjacent  cellular  tissue,  close  to  the  margin 
of  the  cornea  on  its  nasal  or  temporal  side.  It  is  so 
called  from  its  being  supposed  to  be  a  deposition  of  fat, 
though  erroneously,  as  shown  by  WeUer,  who  foimd 
it  to  be  of  an  albuminous  natm-e.  One  or  two  of  the 
rectal  vessels,  enlarged  and  vai'icoso,  usually  run 
into  it. 

Pinguecula,  which  is  of  very  common  occurrence  to- 
wards the  middle  period  of  life,  can  scarcely  be  viewed 
as  morbid,  inasmuch  as  it  occasions  no  inconvenience  of 
any  kind.  When  its  removal  is  requii'ed,  it  is  only  for 
the  sake  of  appeai-ance.    Being  seized  with  a  hooked  for- 


*  Pterygium  pingue. 
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eps,  and  raised,  the  tumour  and  a  small  portion  of  the 
5\uT0unding  conjunctiva  are  to  be  snipped  off  transyersely  ■  . 
^^  ith  a  pail-  of  curved  scissors. 

In  a  case  of  large  pinguecula,  I  observed  that  it  -was 
.inched  up  between  the  edges  of  the  eyelids  when  the 
[atter  closed.  This  led  me  to  examine  other  cases,  when 
1 1  found  that  the  pinguecula  always  occupies  that  pai-t  of 
the  conjunctiva  which,  when  loose,  is  liable  to  be  pinched 
1  between  the  borders  of  the  eyehds.  It  is  probable,  there- 
fore, that  Pinguecula  owes  its  origin  to  the  constant  slight 
ii'ritation  thereby  occasioned. 

1        3rcl. — Congenital  sderotico-conjimcUral  tumour* 

'  This  is  a  small  congenital  tumoui-  analogous  to  those  of 
the  skin  called  moles,  occasionally  met  with  on  the  white 
of  the  eye,  close  to  the  margin  of  the  cornea,  on  which  it 
perhaps  slightly  encroaches.    The  tumour  here  delineated, 


Fig.  165. 

which  I  removed,  was  composed  of  pretty  dense  tissue, 

similar  to  that  of  the  sclerotica,  with  which  indeed  it  was 
J  ' incorporated,  covered  with  conjunctiva,  in  which  the 
'■  small  hairs  growing  {rom  it  had  their  roots.  Similar 
'  tumours,  but  without  hairs  growing  from  them,  are  met 

u-ith.    In  a  case  mentioned  by  Mr.  Wardrop,  hairs  did 

not  appear  until  the  time  of  puberty. 

*  Trichosig  bulbi  is  a  name  whicli  is  applicable  to  the  tumour 
only  when  hairs  are  growing  on  it. 
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The  tumoTor  being  not  only  a  blemish,  but  sooner  or  : 
later  a  source  of  irritation,  its  removal  is  desired,  and  may  ^ 
be  readily  effected  by  seizing  it  with  the  hooked  forceps,  r 
whilst  an  assistant  holds  the  eyelids  asunder,  and  either  u  f 
transfixing  it  at  its  base  with  a  knife,  detaching  it  on  the  <  i 
side  next  the  cornea,  and  then  completing  its  removal  with  b  ' 
the  same  knife,  or  with  scissors,  ia  the  manner  above  • 
recommended  for  pterygium,  or  at  once  snipping  it  off  in 
a  transverse  direction  close  to  its  root,  with  a  pair  of  sharp  ^ 
curved  scissors. 

Though  the  prominence  of  the  tumour  is  thus  removed  i 
an  opaque  spot  remains  at  the  place. 

4th. — Abnormal  development,  or  hypertrophy  of  the 
conjunctiva  cornea:. 

An  extension  of  membrane,  like  sclerotic  conjimctiva,  , 
over  a  part  of  the  cornea,  is  sometimes  met  with. 

5th. — Fungous  excrescence  of  the  conjunctiva  cornece. 

The  whole  cornea  may  be  covered  with  a  fungous  ex-  • 
crescence,  tuberculated  on  the  siuface,  and  of  a  red  or  i 
livid  colour. 

6th. — Fungous  thickening  and  enlargement  of  the 
conjunctiva* 

In  a  child  about  12  years  of  age,  I  found  the  conjunc- 
tiva, especially  that  part  of  it  forming  the  palpebral 
sinuses,  thickened,  enlarged,  of  a  somewhat  gelatiniform  i 
consistence,  and  of  a  dirty  yellow  or  light  brown  colour. 

In  other  cases,  the  conjunctiva,  over  the  sclerotica  i 
especially,  has  been  found  of  a  deep  livid  red  colour  and  i 
elevated  in  irregular  soft  smooth  masses,  overlapping  the 
cornea  and  protruding  between  the  eyelids  like  che-  • 
mosis. 

Such  affections  by  their  pressm-o  tend  to  the  destruction  . 
of  the  eye. 


*  Exopbthaliuia  fungosa. 
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7tli. — Various  hinds  of  tumours  of  the  conjunctiva. , 

Polypi  and  warts,  pedunculated  or  sessile,  may  be  met 
with  growing  from  any  part  of  the  conjunctiva.  They 
should  be  removed  by  excision  with  the  curved  scissors. 

Small  hard  vesicular  tumours,  of  the  size  of  pins'  heads, 
are  sometimes  presented  by  the  sclerotic  conjunctiva.  If 
seized  and  crushed  with  a  hooked  forceps  they  will  dis- 
appear. They  may,  however,  be  at  once  snipped  oS  with 
bhe  scissors. 

8th. — Hydatids  in  the  cellular  tissue  under  the  sclerotic 
conjunctiva. 

Acephalocysts  and  cysticerci  have  been  occasionally 
met  with  under  the  sclerotic  conjunctiva.  They  give 
rise  to  a  vesicular  tumour  about  the  size  of  a  pea,  in 
general  unaccompanied  by  inflammation  or  any  other 
inconvenience.  On  dividing  the  conjunctiva,  the  hydatid 
readily  escapes. 

A  gentleman,  between  50  and  60,  consulted  me  about 
a  small  vesicular  tumour  under  the  conjunctiva,  between 
I  the  semilunar  fold,  and  the  inner  margin  of  the  cornea. 
On  examination,  I  found  it  could  be  made  to  slide  in  the 
subconjunctival  cellular  tissue.  With  a  fine  hooked 
forceps,  I  raised  the  conjunctiva  in  a  fold  and  snipped  it 
across  with  scissors,  whereupon  the  vesicle  slipped  out 
and  was  received  upon  the  edge  of  the  lower  eyelid.  It 
was  whitish,  of  the  shape  of  an  egg,  and  about  a  quarter  of 
an  inch  ia  the  long  diameter.  Though  like  a  cysticercus, 
it  proved  on  close  examination  to  be  an  acephalocyst. 

I  saw  the  patient  again  a  fortnight  after,  when  I  found 
the  wound  of  the  conjunctiva  healed,  but  some  slight 
fulness  of  the  vessels  and  increased  meibomian  discharge, 
for  which  I  prescribed  an  eyewater  and  salve. 

The  following  case  occurred  to  Mr.  Canton,  who  kindly 
afforded  me  an  opportunity  of  examining  the  cysti- 
cercus : — 

"Wm.  S  ,  aged  two  years  and  seven  months,  a  child 

of  strumous  diathesis,  was  brought  as  a  patient  to  the 
Eoyal  Westminster  Ophthalmic  Hospital.  Seven  months 
ago,  its  right  eye  was  touched  accidentally  by  the  point 
of  an  umbrella,  without  giving  rise,  however,  to  any 
unpleasant  symptom.  A  week  or  two  afterwards,  the 
father,  on  depressing  the  lower  eyelid,  observed,  for  the 
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first  time,  a  tumoui-  attached  to  the  eyeball,  about  the* 
size  of  a  small  pea,  and  which  the  lid  had  entii-ely  con-  - 
cealed  fi-om  view.    The  tumour  has,  from  that  period  to  plj' 
the  present,  been  slowly  and  steadily  on  the  increase 
without  producing  any  inconvenience.  J 
The  lower  eyelid  was  now  noticed  to  be  slightly  bulged  1 
forwards,  near  the  inner  canthus,  and,  upon  depressing  » 
it,  an  oval  tumour  projected,  the  seat  of  which  was  the  > 
cellular  tissue  between  the  sclerotica  and  conjunctiva,  . 
Its  size  was  that  of  the  Little  finger  nail,  and  it  had  so  » 
encroached  upon  the  inferior  palpebral  sinus,  that  whm  i 
the  lids  were  even  widely  apart,  it  was  completely  con-  ■ 
cealed  fi-om  view.    Its  consistence  was  that  of  soft  jeUy, 
and  the  colour,  so  far  as  it  could  be  judged  of  through  the  ■  If 
rather  vascular  conjunctiva  stretched  over  it,  was  yellow-  I 
ash.    Vision  was  perfect,  and  the  general  appearance  of 
the  eye  healthy,  with  the  exception  of  the  slight  con- 
gestion just  alluded  to.    The  tumour  did  not  appear  to 
cause  the  child  any  annoyance,  or  to  interfere  with  the 
movements  of  the  eyeball  or  lids,  but  the  father  wishing 
to  have  it  removed,  I  depressed  the  lower  lid  as  far  as 
possible,  and  with  a  curved  pair-  of  scissors  cut  away  an 
eUiptical  piece  of  conjunctiva  from  the  most  prominent 
jDart  of  the  swelling.    A  small  quantity  of  thin,  yellowish 
fluid,  issued,  together  with  a  cysticercus — the  two  having 
composed  the  bulk  of  the  little  tumour.    The  edges  of 
the  wound  were,  at  the  end  of  two  or  three  days,  fully 
united. 

The  entozoon  was  perfect,  about  the  size  of  a  large 
garden  pea.  * 

9th. — Filaria  medinejisis  or  Guinea  worm. 

Cases  of  the  Guinea  worm  under  the  conjunctiva  are 
on  record. 


Section  n. — Diseases  of  the  Semtltjnae  Fold  aisT) 
Lacetkal  Carxtncle. 

_  The  lacrymal  caruncle  consists  of  a  mass  of  fibrous  tissue 
similar  to  that  of  the  tai-sal  cartilages,  in  which  are  im- 


*  The  Lancet,  July  22,  ISiS. 


EI^CAlfTHIS  INFL.1MMAT0EIA. 


687 


bodded  follicles  secreting  a  fluid  of  the  same  natui'e  as 
that  of  the  Meibomian  glands,  and  looming  it  out  by- 
twelve  or  fifteen  excretory  orifices  on  its  sui-face,  which 
is  invested  by  the  conjunctiva.*  In  the  healthy  state 
the  lacrymal  caruncle  is  of  a  yellowish-red  colour,  slightly 
tuberculated  on  the  surface,  which,  iu  addition  to  the 
excretory  orifices,  is  beset  with  very  delicate  scarcely 
■^-isible  hairs. 

The  semilunar  fold  of  conjunctiva,  which  encloses  at  its 
free  edge  a  minute  portion  of  fibrous  tissue,  similar  in 
nature  to  the  tarsal  cartilages,  is  distinguished  from  the 
ocular  portion  of  the  conjunctiva  by  its  reddish  colour  and 
greater  thickaess. 

1st. — Inflammation  of  the  semilunar  fold  and  lacrymal 
caruncle.\ 

In  the  puro-mucous  ophthalmise  the  semilunar  fold  and 
lacrymal  caruncle  are  always  very  much  affected.J  But 
they  are  sometimes  found  the  principal  seat  of  inflam- 
mation ;  and  this,  especially  as  regards  the  lacrymal 
caruncle,  occurs  under  two  forms,  vi^.,  what  may  be 
called  catarrhal,  and  what  may  be  called  phlegmonous. 

2nd. — Catarrhal  inflammation  of  the  semilunar  fold  and 
lacrymal  caruncle. 

The  conjunctiva  forming  the  semilunar  fold  and  invest- 
ing the  lacrymal  caruncle  is  the  principal  seat  of  this  in- 
flammation, which  is  in  its  nature  very  analogous  to 
catarrhal  ophthalmia  tarsi  (p.  613,  et  seq.). 

Symptoms. — The  semilunar  fold  and  lacrymal  caruncle 
are  very  red  and  much  swollen,  as  also  the  neighbouring 
parts  more  or  less,  and  purifoim  mucus  by-and-by  col- 
lects in  considerable  quantity  at  the  inner  angle,  the  result 

*  Anciently  the  lacrymal  caruncle  was  thought  to  be  the  se- 
cretory organ  of  the  tears,  and  the  lacrymal  points  the  excretory 
orifices. 

t  Encanthis  inflammatoria. 

X  The  semilunar  fold  may  be  so  much  enlarged  in  purulent  oph- 
thalmia, as  to  resemble  the  membrana  nictitans  of  quadrupeds,  of 
which  it  is  naturally  the  miniature  analogue.  In  this  state  of  en- 
largement, I  have  seen  a  surgeon  cut  a  considerable  piece  of  it 
away,  under  the  erroneous  impression  that  it  was  an  excrescence 
from  the  conjunctiva. 
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of  increased  secretion  from  tlie  conjunctiva  and  from  tlie 
follicles  of  tlie  caruncle. 

There  is  a  sensation  as  if  a  foreign  body  were  lodged  at 
the  inner  angle  of  the  eye,  with  considerable  lancinating 
pain,  especially  when  the  eyelids  are  moved. 

In  consequence  of  the  displacement  of  the  lacrymal 
papiLlse  and  puncta,  as  well  as  their  implication  in  the  in- 
flammation, the  tears  which  collect  in  the  lacus  lacrymahs 
are  not  duly  absorbed,  and  therefore  drop  down  over  the 
cheek. 

Causes. — After  cold,  the  iiTitation  of  inverted  eyelashes 
and  of  foreign  bodies  appears  to  be  the  most  common 
cause.  The  foreign  bodies  may  be  lodged  behind  the 
semilunar  fold.  A  loose  eyelash  has  sometimes  been 
found  to  have  accidentally  entered  one  of  the  piincta  by 
one  end,  and  by  its  fi-ee  end  pointed  against  and  iiTitating 
the  semilunar  fold  and  caruncle,  to  be  the  source  of  the 
irritation  which  has  excited  and  which  keeps  up  the 
inflammation. 

Treatment. — All  causes  of  irritation,  if  any  still  exist, 
being  removed,  the  inflammation  will  sometimes  subside 
under  the  use  of  fomentations  with  tepid  water,  rest  to 
the  eye,  attention  to  diet,  and  a  little  laxative  medicine. 
If  not,  the  local  applications  recommended  in  catarrhal 
ophthalmia  will  be  necessary  (p.  162),  with  perhaps  a 
leech  or  two  to  the  skin  at  the  inner  angle. 


3rd. — Inflammation  and  ahscess  of  the  lacrymal  caruncle. 

This  is  altogether  analogous  to  abscess  of  the  Meibo- 
mian glands.  The  sjnnptoms  are  at  first  similar  to  those 
of  catan'hal  inflammation  of  the  semilunar  fold  and  lacry- 
mal caruncle,  but  as  suppiu'ation  takes  place,  the  pain 
becomes  thi-obbing,  the  redness  darker,  and  the  swelling 
greater,  until  it  presents  a  yellow  point,  usually  between 
the  caruncle  and  semilunar  fold.  This  point  bui-sting  or 
being  opened  with  the  lancet,  the  abscess  is  evacuated; 
whereupon  the  symptoms  subside  and  the  part  heals.  As 
a  consequence  of  the  suppuration,  atrophy  of  the  caruncle 
sometimes  takes  place. 

Treatment. — Wlicn  suppuratioii  is  thi-eatened,  warm 
fomentations  are  to  bo  applied  to  the  inner  angle,  and  as 
soon  as  fluctuation  is  jierceptible  or  a  yellow  point  presents 
itself,  the  abscess  is  to  be  opened  with  a  lancet. 
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4't]i. — Chronic  enlargement  of  the  ktcrymal  caruncle  and 
semilunar  fold.* 

Chronic  enlargement  of  the  lacrymal  caruncle  and 
semilmiar  fold  sometimes  occurs,  and  presents  itself  in 
the  form  of  a  red,  soft  tumoui-,  tuberculated  on  the  sur- 
face, bleeding  readily  on  being  touched,  -without  pain, 
and  of  a  size  sometimes  as  great,  it  is  alleged,  as  that  of 
a  nut,  fi-om  which  the  semilunar  fold  in  the  form  of  wing- 
like processes  extends  behind  the  upper  and  lower  eyelids. 

Treatment. — As  reduction  of  the  tumour  is  sometimes 
eventually  effected  by  simply  pencilling  it  with  the  solu- 
tion of  the  nitrate  of  silver  or  srdphate  of  copper,  or  with 
vinum  opii,  the  surgeon  must  not  proceed  hm-riedly  to 
excise  any  part  of  the  enlarged  caruncle  before  giving 
these  remedies  a  full  and  fail'  trial.  If  a  portion  of  it 
should  be  removed,  the  caruncle,  supposing  it  afterwards 
recovered  its  healthy  condition,  would  be  so  much  reduced 
in  size,  that  it  would  no  longer  support  the  lacrymal 
papiUfB  and  puncta  in  their  proper  adjustment  to  the  lacus 
lacrymaUs,  the  consequence  of  which  would  be  stillicidium 
lacrymanim. 

_  If,  notwithstanding  perseverance  in  the  treatment  in- 
dicated, the  enlargement  of  the  caruncle  persists,  its 
reduction  must  be  attempted  by  means  either  of  caustic 
or  excision. 

Cauterization. — The  sohd  nitrate  of  silver  is  the  caustic 
employed,  and  the  manner  of  applying  it  is  the  same  as 
is  recommended  in  cases  of  enlarged  tonsils,  viz.,  to  hold 
the  point  of  the  caustic  pencil  on  the  tumoui-  until  a  smaU 
eschar  has  formed.  This  is  done  on  different  parts  of  the 
tumour,  and  repeated  as  the  eschars  fall  away. 

Excision. — A  portion  of  the  enlarged  caruncle— one- 
half,  or  even  two-thu-ds  of  it — may  be  excised,  as  is  done 
in  the  case  of  enlarged  tonsils.  The  eyelids  being  pro- 
perly secured  by  an  assistant,  the  excision  is  readily 
effected  with  the  cmwed  scissors,  the  surgeon  first  seizing 
the  tumour  by  means  of  the  hooked  forceps. 

5ila..—Pohjpous  and  fungous  excrescences  of  the  lacrymal 
caruncle  and  semilunar  fold . 

Polypous  and  fungous  excrescences  occasionaUy  grow 
*  Encanthis  fuDgosn,  encantLis  benigna. 

Y  Y 
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from  the  semilunar  fold,  or  lacrymal  cai-uncle,  or  between  D 
the  t-wo,  inflammation  having,  or  having  not,  previoudyy 
existed.    They  may  be  sessile,  and  no  larger  than  a  pin's  s 
head,  or  they  may  be  pedimculated,  and  of  considerable t 
Bize.  I 
Small  sessile  excrescences  I  have  seen  cease  to  grow* 
and  eventually  disappear  without  any  interference.  "Whenijj 
this  is  not  the  case,  and  if  they  are  large  and  cause  in-J 
convenience,  they  should  be  touched  with  the  nitrate  of  A 
silver  in  solution  or  substance ;  or  if  pedimculated  and  9 
large,  they  are  to  be  snipped  off  with  the  scissors,  andil 
their  root  touched  with  the  caustic.  B 

6th. — Cancer  of  the  lacrymal  caruncle.* 

Some  authors  speak  of  cancerous  disease  primarily 
a0"ecting  the  lacrjonal  caruncle,  but  this  either  does  not 
occur  at  all,  or  is  very  rare.    Implication  of  the  lacrymal 
caruncle,  however,  in  cancer  commencing  in  neighbouring  , 
parts,  sometimes  occiu's.  | 


*  Encanthia  maligna. 
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CHAPTER  IX. 

DISEASES  OF  THE  LACRYMAL  ORGANS. 

Section  I. — Diseases  or  the  Secreting  Laorymai 
Organs. 

Ist. — Disordered  states  of  the  lacrimal  secretion. 

The  secretion  of  tlie  lacrymal  gland  may  be  suppressed, 
or,  on  the  contrary,  it  may  be  poured  out  in  too  great 
abundance.  These  disordered  states  of  the  lacrymal 
secretion,  it  is  well  known,  are  frequently  the  result  of 
mental  affections.  Suppression  of  the  secretion  is  more 
common  in  old  age,  excess  of  secretion  in  youth. 

In  aU  cases  these  states  are  to  be  viewed  in  the  light 
rather  of  symptoms  than  of  diseases  in  themselves.  _  They 
may  both  of  them  present  themselves  indeed  in  different 
stages  of  one  and  the  same  disease. 

2nd. — Suppression  of  the  lacrymal  secretion* 

Dryness  of  the  eye  from  suppression  of  the  secretion  of 
the  lacrymal  gland,  has  been  distinguished  from  dryness 
of  the  eye  depending  on  defective  secretion  of  mucus  by 
the  conjunctiva ;  but  it  may  be  questioned  whether  a  sup- 
pression of  the  secretion  of  the  lacrymal  gland,  indepen- 
dently of  any  disturbance  of  the  conjunctival  secretion, 
is  a  cause  of  dryness  of  the  eye,  for  in  cases  in  which 
the  lacrymal  gland  has  been  extii-pated,  the  ej'e  has  con- 
tinued to  be  sufficiently  moistened  by  the  conjunctival 
secretion,  which  in  fact  is  the  ordinary  means  of  moisten- 
ing the  eye. 

The  dryness  of  the  eye  which  sometimes  attends  amau- 


*  Lacrymal  Xeroma. 
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EPIPHOKA,  OR  WATERY  EYE. 


rosis,  ajopears  to  he  owing  to  a  distm-taiice  in  tlie  secretory 
action  as  well  of  the  conjunctiva  as  of  tie  lacrymal  gland. 

Obliteration  of  the  excretory  ducts  of  the  lacrymal 
gland  is  spoken  of  as  a  cause  of  lacrymal  xerophthalmia, 
but  such  a  condition  appears  to  be,  as  I  have  above  ex- 
pressed my  belief,  rather  assumed  than  unequivocally 
established  by  any  direct  observation. 

The  fact  appears  to  be,  that,  as  above  stated  (pp.  261, , 
et  seq.),  xerophthalmia  is  always  conjunctival,  depending 
on  a  cuticular  state  of  the  conjunctiva,  and  that  the  secre-- 
tion  of  the  lacrymal  gland  may  or  may  not  be  suppressed.* 


3rd. — Epiphora,  or  watery  eye. 

This  is  superabundant  secretion  of  tears,  and  most 
commonly  presents  itself  as  a  sjnnptom  of  irritation  of 
the  conjunctiva.  This  irritation  maybe  owing  to  inflam- 
mation, especially  scrofulous  inflammation  of  the  mem- 
brane, or,  as  is  well  known,  to  the  action  of  chemical  or 
mechanical  agents — cold  winds,  acrid  vapours,  or  foreign 
particles  in  the  oculo-palpebral  space,  inverted  eyelashes, 

&c.  ... 

Epipliora,  as  above  pointed  out  (p.  13),  is  to  be  distm- 
guished  fi'om  stillicidiura  lacrymarum,  another  form  of 
watery  eye ;  the  latter  arising  not  from  superabundant 
secretion,  but  from  a  morbid  state  of  the  derivative  lacry- 
mal organs,  whereby  they  ai-e  unable  to  di-aw  off  into  the 
nose  the  fluid  which  is  always  collecting  in  the  lacus 
lacrymalis  at  the  inner  corner  of  the  eye.  But  as  the 
morbid  state  of  the  derivative  laciymal  organs  is  fre- 
quently accompanied  by  an  irritable  state  of  the  con.iimc- 
tiva,  epiphora  may  exist  at  the  same  time  with  stiUicidium 

lacrymarum. t  ,  f 

Treatment. — The  treatment  is  of  course  the  removal  oi 
the  cause,  whether  inflammation,  of  whatever  kind  it  may 
be,  or  chemical  or  mechanical  ii-ritants  of  the  conjimctiva, 
&c. 


*  Obliteration  of  some  of  the  ducts  of  the  lacrymal  gland  has 
hcon  alleged  to  be  the  condition  of  another  disease,  nz.,  dacryops, 
or  lacrymal  turaonv  of  the  upper  eyelid. 

t  Some  authors  employ  stiliicidium  lacrymarum  in  the  sense  in 
which  epiphora  is  above  used. 
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4tli. — Inflammation  of  the  lacrymal  gland. 

.  Inflammation  of  the  lacrymal  gland  is  not  of  common 
occui-rence ;  and  althongh.  acute  and  chronic  forms  of  it 
have  been  described,  there  are  no  very  certain  marks  by 
which  they  may  be  distinguished,  beyond  i^ain  and  fiil- 
ness  in  the  situation  of  the  lacrymal  gland  accompanying 
suppression  of  the  lacrymal  secretion  in  the  acute  form, 
but  increased  secretion  in  the  chronic,  with  displacement 
of  the  eyeball  downwards  and  inwards. 
■  The  obvious  treatment  in  such  cases  is  the  application 
of  leeches  and  fomentations  to  the  part,  and  the  usual 
general  remedies. 

Inflammation  going  on  to  suppuration  sometimes  occurs 
in  the  situation  of  the  lacrymal  gland,  generally  in  con- 
sequence of  blows.  In  such  cases  the  abscess  is  probably 
in  the  ceUular  tissue  in  or  around  the  gland,  and  may 
present  all  the  severe  symptoms  and  displacement  of  the 
eyeball  attending  orbital  abscess,  into  which,  iiideed,  it 
may  merge.  It  may  become  complicated  with  disease  of 
the  bone.  In  the  latter  case,  after  the  abscess  has  bui'st 
or  been  opened,  there  remains  a  fistula,  which  cannot  heal 
until  the  diseased  portion  of  bone  has  exfoliated ;  _  but 
besides  that,  the  skin  around  becomes  diseased,  and  is  so 
drawn  in  or  contracted  by  cicatrices  at  the  fistulous  open- 
ing, that  ectropium  or  lagophthalmus  is  produced. 

The  bad  results  which  may  follow  an  abscess  in,  or  in 
the  situation  of  the  lacrjTnal  gland,  should  induce  the 
surgeon  to  be  particularly  circumspect  in  the  manage- 
ment of  such  a  case.  If  it  is  found  resolution  cannot  be 
effected,  as  soon  as  the  accumulation  of  matter  is  dis- 
tihctly  recognised,  an  issue  is  to  be  given  to  it,  by  an 
incision  thi'ough  the  skin  parallel  to  the  margin  of  the 
orbit.  In  dressing  the  part  afterwards,  great  attention 
must  be  paid  to  prevent  the  skin  from  being  drawn  in 
and  contracted  in  a  bad  cicatrice. 

Should  the  bone  be  found  diseased,  of  course  no  attempt 
need  be  made  to  promote  cicatrization  until  exfoliation  of 
the  diseased  portion,  which  is  always  a  tedious  process ; 
but  even  then  the  neighbouring  skin  is  generally  in  so 
diseased  a  state,  that  contraction  and  bad  cicatrization, 
with  consequent  lagophthalmos  and  ectropium,  can  scarcely 
be  prevented . 
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oth.. — Fistula  of  the  lacrymal  gland  or  true  lacrymal  fistula.  . 

A  minute  fistulous  opening,  situated  on  tlie  upper  r 
eyelid,  towards  the  oxiter  canthus,  and  under  the  margin  i 
of  the  orhit  in  the  situation  of  the  laciymal  gland,  and  I 
from  which  a  clear  fluid  dischai-ges,  has  been  said  by  Beer  • 
and  others  occasionally  to  remain  after  injury  or  the  i 
bursting  of  an  acute  abscess  in  the  lacrymal  gland.  In  . 
one  such  case  Beer  effected  a  cui-e,  by  thmsting  into  the  i 
fistula,  which  was  about  a  quarter  of  an  inch  deep,  a  • 
knitting  needle  made  red  hot. 

6th. — Extirpation  of  tumours  v)i  the  neighhourhood  of  the 
lacrymal  gland,  or  of  the  diseased  gland  itself. 

Tumours  sometimes  occui-  in  the  neighboui-hood  of  the  • 
lacrymal  gland  without  this  being  itself  affected,  but  the 
aj)pearance  externaUy  may  be  such  as  to  lead  to  the 
supposition  that  it  is  the  gland  itseK  which  is  enlarged 
and  diseased.  This  should  always  be  kept  in  mind  in 
proceeding  to  the  extii-pation  of  what  may  be  considered 
a  diseased  gland,  and  the  operation  proceeded  in  with 
great  circumspection. 

After  the  exposui-e  of  the  tumoui-  by  incision  of  the 
skin ,  careful  examination  should  be  made  to  determine 
whether  or  not  the  tumom-  be  really  the  lacrymal  gland 
diseased,  or  simply  a  growth  developed  close  by  it.  A 
case  has  occui-red  in  which  the  operator  removed  by 
mistake  a  healthy  lacrymal  gland  along  with  a  steatoma- 
tous  tumoui'. 

The  disease  of  the  lacrymal  gland,  for  which  its  extir- 
pation has  been  undertaken,  is  enlai-gement  and  indu- 
ration ;  but  whether  of  a  really  cancei-ous  natui'o  or  not, 
there  is  a  difference  of  opinion. 

Before  any  enlargement  is  obseiTed  externally,  the 
patient  may  have  suffered  from  pain  in  the  situation  of 
the  lacrymal  gland  and  epiphora.  "When  a  tumour  be- 
comes iDcrcoptiblo  it  is  hai'd  and  knotty.  As  it  increases 
in  size,  it  forces  the  eyeball  downwards,  inwards,  and 
forwards ;  the  consequence  is  at  fii-st  double  vision  from 
the  ilisplacomont  of  tlie  axis  of  the  eye,  and  subsequently 
dimness  of  sight  and  loss  of  vision,  from  the  action  of  the 
pressure  on  the  retina. 

Under  these  cii'cumstances,  extii-pation  of  the  diseased 
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o;lancl  is  indicated,  as  discutient  treatment  lias  usually 
proved  of  no  avail.  _    .  . 

The  operation  is  performed  by  making  an  incision 
thi-ougli  the  skin  over  the  tumour  parallel  to  the  edge  of 
the  oi^it,  and  of  a  length  sufficient  fully  to  lay  bare  the 
anterior  part  of  the  tumoui'.  This  being  done,  the  sur- 
2:eon  will  discover  on  examination  of  the  size  and  con- 
uections  of  the  tumour,  if  he  had  not  been  able  to  deter- 
mine before,  -whether  this  single  incision  will  suffice,  or 
whether  it  will  be  necessary  to  carry  another  fi-om  its 
middle,  and  perpendicular  to  it  upwards,  through  the 
skin  of  the  eyebrow.  The  exposed  gland  is  now  to  bo 
seized  with  a  hook  or  hooked  forceps,  di-awn  forwards j 
and  separated  from  its  coimections  with  the  scalpel.  _ 

The  tumour  being  removed,  the  cavity  in  which  it  was 
seated  is  to  be  carefully  explored  by  means  of  the  finger, 
to  ascertain  if  none  of  the  indurated  mass  still  remains. 
When  the  bleeding  has  ceased,  the  wound  is  to  be  freed 
from  adhering  clots,  and  its  edges  brought  together  by 
sutm-e.  A  compress  and  bandage  will  promote  the  return 
of  the  eyeball  to  its  natui-al  position,  and  by  this  the  sides 
of  the  cavity  left  by  the  removal  of  the  tumour  will  be  in 
a  great  measure  approximated. 

It  has  been  recommended  in  extirpating  the  eyeball,  to 
extirpate  the  lacrjonal  gland  also,  whether  diseased  or 
not.  In  support  of  this  recommendation,  M.  Velpeau 
mentions  a  case  of  extirpation  of  the  eyeball,  in  which 
the  surgeon  was  forced,  six  months  after,  to  remove 
the  lacrymal  gland  which  he  had  left  ia  the  orbit,  in 
consequence  of  the  abundant  lacrymation  which  was 
kept  up. 

After  extirpation  of  the  lacrymal  gland,  it  has  been 
found  that  the  conjunctival  surfaces  continue  to  be  moist 
as  usual ;  this  appears  to  depend  on  their  own  secretion, 
and  is  a  i^roof  that  xerophthalmia  cannot  be  owing  to 
suppression  of  the  lacrymal  secretion  alone,  but  to  an 
accompanying  suppression  of  the  conjunctival  secretion. 
Indeed,  it  has  been  above  seen  that  the  dryness  of  the  eye 
in  cuticular  conjunctiva  exists  although  there  may  bo  no 
suppression  of  the  lacrymal  secretion. 
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Section  II.— Diseases  of  the  Derivative  LACEYiiAi . 

Passages. 

_  Obstruction  in  some  part  of  tlie  course  of  these  passages  » 
IS  generally  an  accompaniment  of  their  diseases,  and  the  > 
most  marked  and  troublesome  symptom  attending  it  is  : 
shlUcidium  lacrymao'iim,  or,  as  it  has  been  impronerly  • 
called,  fistala  lacrijmalis.    It  is  a  dropping  of  tears  from 
the  eye  over  the  cheek,  in  consequence  of  the  obstruction 
m  the  derivative  passages  preventing  their  being  drawn 
olf  into  the  nose  in  the  natural  manner. 

Dryness  of  the  nosti-il  of  the  affected  side  sometimes 
attends  obstruction  of  the  derivative  laci-ymal  passages. 
This  has  been  attributed  to  the  non-aiiival  of  the  tears  ' 
mto  the  nose.    But  if,  on  the  one  hand,  we  take  into  ' 
consideration  the  quantity  of  fluid  which  is  received  from 
the  eye  by  the  nose,  and  the  small  extent  of  surface  in  ' 
the  nose  over  which  that  fluid  can  be  dispersed ;  and  on 
the  other  the  copious  secretion  of  mucus  of  which  tlie  1 
whole  lining  membrane  of  the  nose  is  naturally  the  seat,  j 
it  wiU  be  perceived  that  the  presence  or  absence  of  the 
fluid  from  the  eye  can  have  little  if  any— I  should  rather 
say  no,  influence  on  the  state  of  the  lining  mucous  mem- 
brane of  the  nose,  as  regards  drjTiess  or  moistui-e.  D17- 
ness  of  the  nostril,  it  is  to  be  observed,  does  not  always 
accompany  obstruction  of  the  derivative  lacrymal  pas- 
sages, and  when  it  does  occur,  it  appears  to  be  owing  to 
diminution  or  suppression  of  its  own  mucous  secretion 
fi.-om  concomitant  inflammation  in  the  part. 

The  smeU,  like  that  of  dust,  which  is  sometimes  per- 
ceived, appears  to  be  a  subjective  sensation,  deiiending  on 
dryness  of  the  nostril. 

In  cases  of  obstruction  of  the  nasal  duct,  when,  by 
pressiu-e  over  the  lacrymal  sac,  the  accumulated  mucus 
and  tears  are  evacuated  through  the  pimcta,  the  stilli- 
cidium  is  for  some  time  after  reUoved.  From  this  it  is  to 
bo  inferred  that  a  syphon  action  by  the  nasal  duct  is  not 
necessary  for  the  absorption  of  the  tears. 

That  pressure  by  the  orbicularis  liali^cbrarum  muscle, 
in  the  act  of  winking,  contributes  to  di-iviug  the  contents 
of  the  lacrj-mal  sac  through  the  nasal  duct  into  the  nose, 
when  that  passage  is  free,  may  bo  inferred  from  the  foct, 
that  in  cases  in  which  the  nasal  duct  is  obsti'uctcd,  we 
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ften  see  the  tears  and  mucus  accumulated  in  the  sac 
ijurgitate  through,  the  puncta  in  the  act  of  -winking. 
The  proper  conditions  for  the  tears  to  be  di-ami  in  by 

iction  produced  by  a  diastole  of  the  lacrymal  sac  suc- 
ceeding to  its  compression  by  the  orbicularis,  I  do  not 
tliink  exist.  I  believe  that  there  is  not  sufficient  valvular 

I  iparatus  for  the  purpose ;  while  the  puncta,  on  the  other 

and,  do  not  stand  sufficiently  wide  open. 
It  is  quite  true  that  the  canalicules,  sac,  and  nasal  duct 
are  alwaj's  filled  with  fluid,  and  that,  in  fact,  the  fluid  in 
the  conjunctival  space  is  always  continuous  with  that  of 
the  nose.  But  the  inference  to  be  drawn  from  this 
ia  respect  to  the  mode  in  which  the  tears  are  di-awn  oU' 
from  the  lacus  laciymalis,  is,  that  the  thinner  tears  are 
diffused  into  the  thicker  mucus  of  the  sac,  duct,  and 
nose. 

When  the  nasal  duct  is  obstructed,  reaccumulation  of 
tears  in  the  sac,  after  it  has  been  emptied  through  the 
puncta  by  jjressure,  must  take  place  by  diffusion. 

1st. — Inflammatory  siuelUng,  aiscess,  or  sinuous  ulcer  in  the 
region  over  the  lacrymal  sac. 

Inflammation  of  the  skin  and  subjacent  cellular  tissue 
in  the  region  over  the  lacrymal  sac  sometimes  occurs. 

Symptoms. — There  is  at  first  diffused  erysipelatous-liko 
redness  and  swelling,  with  pain  in  the  region  over  the 
lacrymal  sac.  The  eyelids,  conjunctiva,  and  lacrymal 
passages  are  apt  to  be  more  or  less  affected  sympatheti- 
cally, the  Meibomian  and  conjunctival  secretions  are 
therefore  poured  out  in  increased  quantity,  whilst  tho 
tears,  not  duly  drawn  off  into  the  nose,  ch-op  over  tho 
cheek. 

The  inflammation  in  general  runs  on  to  the  formation 
of  diffuse  abscess,  Anchilops  of  the  older  surgeons,  tho 
redness  at  the  same  time  becoming  darker,  the  surrotind- 
iiig  cedema  greater,  and  the  pain  pulsating  and  severe. 

_  Left  to  itself,  the  abscess  usually  bursts  externally,  and 
gives  out  matter  mixed  with  blood  and  sloughy  cellular 
tissue,  leaving  a  sinuous  tilcer  (called  by  the  older  sm-geons 

^j!](jilops). 

At  the  same  time  that  a  sinuous  ulcer  is  cstabUshod, 
t]io  ulceration  may  extend  inwards,  perforating  the  wall 
of  the  lacrymal  sac,  thus  giving  origin  to  what  is  called 
.spurious  fistula  of  the  lacrymal  sac. 
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The  inflammation  under  consideration  is  of  the  same 
nature  as  scrofulous  abscess. 

The  following  case  wiU  illustrate  the  progress  and  treat- 
ment of  a  severe  form  of  this  disease  : — 

A  girl,  £et.  7,  has  for  some  time  past  suffered  from  in- 
flammation and  repeated  small  abscesses  in  the  region 
over  the  lacrymal  sac.  When  she  came  under  my  obser- 
vation I  found  a  small  abscess,  and  the  skin  livid  around. 

The  matter  Tvas  evacuated  by  an  incision  with  a  lancet. 

After  this  the  affected  skin  was  pencilled  with  solid 
caustic  at  intervals  of  two  days. 

A  week  after,  the  external  swelling  was  much  dimin- 
ished in  size.  On  pressure  over  the  sac,  some  tears,  mixed 
with  flakes  of  mucus,  flowed  out  by  the  puncta. 

The  pencilling  with  the  caustic  repeated,  and  iodide  of 
potassium,  with  decoction  of  sai-sa,  ordered. 

This  treatment  was  continued  for  about  three  weeks. 
Improvement  going  on  slowly,  and  sometimes  interrupted 
by  increased  dischai-ge  of  matter. 

After  this,  the  gii'l  was  put  on  a  course  of  cod-Uver  oil, 
and  had  blisters  aj)plied  occasionally  behind  the  ears.  The 
weaker  mercmial  ointment  was  rubbed  in  over  the  affected 
l^art. 

Under  this  treatment,  continued  for  two  or  three  months, 
the  redness  and  swelling  of  the  skin  at  last  subsided,  and 
the  ulceration  healed  to  a  small  fistulous  opening,  thi'ough 
which  tears  escaped. 

Thj'ough  this  opening  I  subsequently  passed  a  fine  probe 
into  the  lacrymal  sac  and  nasal  duct.  This  probe  I  ex- 
changed for  a  thicker  and  a  thicker  at  intervals  of  two  days, 
untn  a  small  style  co\ild  be  inti-oduced,  which  was  then  left. 

2nd. — Catarrhal  inflammation  of  the  derivative  lacrymal 

passaijes. 

In  nasal  catarrh,  the  inflammation  and  tiunefactioii 
which  affects  the  pituitary  membrane  may  implicate  the 
mucous  membrane  of  tho  derivative  lacrymal  passages 
also,  so  that  the  transit  of  the  tears  to  the  nose  is  some- 
what obstructed. 

A  consequence  of  this  is  tho  swimming  of  the  eye  m 
tears,  which  so  often  accompanies  nasal  catarrh.  This 
swimming  of  tho  eye  is  also  in  part  duo  to  an  increased 
discharge  of  tears  from  tho  laciymal  gland,  occasioned  by 
tho  catarrhal  stato  in  which  tho  conjunctiva  is,  at  the  same 
time,  more  or  less  in  such  cases. 
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As  the  cold  in  tlie  liead  subsides,  tlie  free  passage  of 
tlie  tears  is  restored.  But  it  may  happen  that  a  repetition 
of  such  attacks,  especially  in  scrofulous  constitutions, 
shall  leave  the  passages  in  a  chronic  blennorrhoeal  state. 

3rd. — Acute  inflammation  of  the  derivative  lacrymal 
passages* 

The  derivative  lacrymal  passages  are  sometimes,  though 
not  very  often,  the  seat  of  idiopathic  acute  inflammation. 
The  disease  is  at  first  characterised  by  a  hard  circum- 
scribed swelling,  of  the  size  and  shape  of  a  horse-bean, f 
in  the  situation  of  the  lacrymal  sac,  with  great  oedema  of 
the  eyelids. 

The  sweUing  over  the  sac  is  red  and  extremely  painful 
to  the  slightest  touch.  The  conjunctiva,  semilunar  fold, 
cai-uncle,  and  Meibomian  glands  are  sympathetically  af- 
fected. There  is  stillicidiiim  lacrymaruin.  The  pain  radi- 
I  ates  iu  all  directions,  and  is  accompanied  by  throbbing. 
To  these  local  symptoms  may  be  superadded  inflammatory 
fever,  with  sometimes  delirium  at  night. 

The  inflammation  sometimes  terminates  in  resolution, 
"i  more  frequently  in  abscess.  In  the  latter  case,  along  with 
'  incr-ease  of  the  throbbing  pain,  the  swelling  enlarges,  and 
becomes  darker  red,  and  at  last  soft,  and  fluctuating.  The 
cedema  of  the  eyelids  and  neighbouring  parts  is  at  the 
same  time  much  increased. 

The  canaHculi  and  nasal  duct  having  been  closed  by 
tumefaction  of  their  lining  membrane,  in  an  early  stage 
;  of  the  attack,  the  matter  accumulates  in  the  sac,  which 
'  thus  appears  to  be  the  focus  of  the  disease. 

Left  to  itseK,  the  abscess  points  and  bui'sts,  usually 
below,  though  sometimes  above,  the  tendon  of  the  orbi- 
cularis palpebrarum.  From  the  closure  of  the  canalicules 
and  nasal  duct,  there  is  no  escaj^e  for  the  matter  through 
them. 

The  evacuation  of  the  abscess  is  followed  by  great 
relief;  and  in  favourable  cases,  the  inflammatioa  sub- 
sides ;  the  canaHcules  again  become  pei-vious,  and  allow 

*  Acute  dacryocystitis,  or  acute  inflammation  of  the  lacrymal 
sac. 

t  The  bean  shape  of  the  swelling  is  owing  to  the  lacrymal  sac 
being  somewhat  bound  down  about  the  middle  by  the  tendon  of  the 
orbicularis  palpebrarum,  whilst  above  and  below  it  has  freer  scope 
to  swell. 
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the  passage  of  the  tears  into  the  sac,  so  that  what  is  nowr 
discharged  through  the  fistulous  opening  is  puriformu 
mucus  mixed  with  tears.  By-and-by  the  fistulous  open-  - 
ing  into  the  sac  contracts,  and  closes,  while  the  lining  .B 
membrane  of  the  latter  and  of  the  nasal  duct  returns  to 
its  natural  state,  and  a  fi-ee  passage  for  the  tears  into  the* 
nose  is  re-established. 

Acute  inflammation  of  the  derivative  lacrymal  passages « 
may  not  terminate  so  favourably.  The  lining  membrane  e 
of  the  sac  and  nasal  duct  may  remain  thickened,  and  in  i 
a  blennorrhoeal  state,  and  the  fistulous  opening,  perhaps, , 
continues,  constituting  what  is  called  a  fistula  of  thet 
lacrymal  sac. 

Treatment. — In  the  early  stage  of  the  disease,  leeches  3 
should  be  applied  to  the  temples  or  around  the  inner  r 
angle  of  the  eye,  and  also  to  the  entrance  of  the  corre-  - 
spending  nostril.  In  the  robust  adult,  it  may  be  advis-  ■ 
able,  if  the  pain  be  very  severe,  to  absti-act  blood  by  : 
venesection.  Fomentations  are  to  be  applied  to  the  part,  i 
rest  and  abstinence  enjoined,  and  the  bowels  and  skin  i 
acted  on  by  laxatives  and  diaphoretics. 

If  by  these  means  suppuration  should  not  be  averted,  . 
the  sac  is  to  be  opened  as  soon  as  it  becomes  soft  and  I 
fluctuating,  and  issue  given  to  its  contents.  The  opening  ; 
of  the  sac  is  efi'ected  by  thi-usting  the  lancet,  held  with  i 
its  flat  sui'faces  parallel  to  the  margin  of  the  orbit  per-  • 
pendicularly  into  the  part  of  the  distended  sac  below  the  i 
tendon  of  the  orbicularis  palpebrarum,  and,  in  vrithdi-aw-  • 
ing  the  instrument,  enlarging  the  opening  inwards  and  a 
little  upwards.  m 

After  the  incision  of  the  sac,  the  fomentations  are  to  »  ■ 
continued.    There  should  be  no  sounding  with  probes; 
nothing  done  directly  to  the  parts  for  the  next  day  or  two  ■ 
after  the  opening  of  the  sac. 

When  everything  has  become  quiet,  and  before  penmt-  • 
ting  the  opening  into  the  sac  to  close,  the  sm-geon  must 
satisfy  himself  of  the  perviousness  of  the  canalicuU  and 
nasal  duct.  The  absence  of  stiUicidium  lacrymanim,  and 
the  presence  of  tears  in  the  sac,  will  show  that  the  puneta 
and  caualiculcs  are  doing  the.ii-  duty ;  and  the  entrance 
into  tho  noso  of  water,  injected  into  the  sac,  will  show 
that  there  is  perviousness  in  that  quarter. 

If  any  doubt  should  remain  as  to  the  perfect  freedom 
of  tho  nasal  duct,  an  exploration  is  to  bo  made  by  sound- 
ing it  with  a  probe. 
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4th. —  Clironic  inflammation  of  the  derivative  lacrymal 
passages.  * 

Chronic  inflammation  of  the  derivative  lacrymal  pas- 
sages is  usually  accompanied  by  a  chronic  inflammation 
of  the  palpebral  conjunctiva,  and  of  the  ocular  conjunctiva 
at  the  inner  comer  of  the  eye,  so  that  at  first  sight  the 
case  might  be  taken  for  one  of  catarrhal  ophthalmia.  But 
on  closer  examination,  a  fulness  and  perhaps  redness,  will 
be  perceived  in  the  situation  of  the  sac,  and  on  making 
pressure  at  the  place,  tears,  mixed  with  streaks  of  puriform 
mucus,  will  escape  by  the  puncta,  and  perhaps  also  by  the 
nose. 

The  mucous  membrane  of  the  passage  is  thickened,  and 
secretes  a  purifonn  mucus.  This  thickening  of  the  mucous 
membrane  tells  most  on  the  perviousness  of  the  nasal 
duct ;  for  being  surrounded  by  unyielding  bony  walls, 
the  tumefaction  tends  inwards,  so  that  the  canal  becomes 
so  obstructed  that  the  tears  can  no  longer  pass.  As, 
however,  the  puncta  and  canaliculi  generally  continue 
to  perform  theii-  office  of  transmitting  the  tears,  the  latter 
accumulate  in,  and  distend  the  sac,  from  whence,  by 
pressure  on  it,  they  are  regurgitated  through  the  puncta, 
mixed  with  flakes  of  the  puriform  secretion  of  the  diseased 

:  mucous  membrane,  as  already  mentioned.  The  regur- 
gitation is  sometimes  occasioned  by  the  mere  pressui'e 
exerted  by  the  orbicularis  muscle  on  the  distended  sac, 
during  the  movements  of  the  eyelids. 

After  the  sac  has  been  emptied  thi-ough  the  puncta, 

:the  eye  remains  free  from  stillicidium  unt3  the  sac  again 

I  becomes  filled,  and  can  no  longer  receive  any  more  tears. 
Chronic  inflammation  of  the  derivative  lacrjonal  pas- 

■  sages  may  come  on  quite  imperceptibly,  the  watering  of 
the  _  eye  being  the  symptom  which  first  attracts  the 
patient's  attention.  It  may  succeed  to  an  attack  of  acute 
inflammation  of  the  passages,  or  to  an  inflammation  of 
the  skin  and  cellular  tissue  over  the  sac,  or,  as  is  fre- 
([uently  the  case,  it  is  a  sequela  of  one  of  the  exanthemata 
(pp.  251,  et  seq.). 

In  a  case  of  ophthalmia  neonatorum  in  which  abscess 
of  the  sac  formed,  and  was  opened,  blennorrhcca,  with 
fistula  of  the  sac,  remained.  ' 
Besides  the  afl"ection  of  the  conjunctiva  already  men- 


*  Clironic  dacryocystitis.  —Blennorrhcca  of  tbc  lacrymal  sa 
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tionecl,  the  disease  of  the  laciymal  passages  may  be  com-', 
plicated  with  a  similar  state  of  the  mucous  membrane  o: 
the  nose,  of  the  Eustachian  tube  and  cavity  of  the  tymi 
panum,  with  consequent  deafness. 

In  waim  dry  weather  all  the  symptoms  are  much  re-> 
lieved  or  disappear  altogether;  but  in  cold  and  wefe 
weather  they  become  aggravated. 

This  disease  is  usually  connected  with  a  faulty  state  ofc: 
health.  It  most  frequently  occui'S  in  scrofulous  consti- 
tutions.   Sometimes  it  is  of  syphilitic  origin. 

In  cases  of  chronic  inflammation  of  the  derivative* 
lacrymal  j^assages,  an  acute  attack,  with  abscess,  may« 
supei'vene  from  exposui'e  to  cold,  &c.  If  not  timelyv 
opened,  great  pain  is  suffered,  while  the  distension  of  the< 
sac  goes  on  increasing  :  at  length  it  bursts,  and  the  se^i 
verity  of  the  symptoms  is  reheved. 

Should  the  opening  in  the  sac,  whether  made  by  the 
kaife,  or  produced  by  the  spontaneous  bursting  of  the 
abscess,  again  close  without  the  passages  being  hi-st  re- 
stored to  a  healthy  state,  the  same  process  of  acute 
inflammation  and  abscess  may  take  place  over  again  from 
any  new  exposure. 

In  some  cases,  repeated  attacks  of  this  kind  wiU  bei 
found  connected  with  caries  of  the  suiTOunding  bones,  < 
especially  the  lacrymal  and  inferior  spongy  ;  the  disease 
of  the  bones  being  of  a  scrofulous  or  syphiHtic  nature. 

General  treatment— As  the  digestive  organs  are  veiy 
commonly  disordered,  particular  attention  must  be  di- 
rected to  them,  if  this  has  not  been  ah-eady  done  irre- 
spective of  the  local  disease.  A  mild  nom-ishing  diet,  a 
coui'se  of  some  gentle  mercurial,  such  as  hydi-argyiTim 
cum  creta  and  laxatives,  followed  by  disulphate  of  quinine 
or  other  tonic,  wiU  be  found  beneficial  in  many  ca^ea 
Iodide  of  potassium  is  a  remedy  under  the  use  of  which 
alone  cui-es  have  been  effected.  As  the  skin  is  often  m 
an  unhealthy  state,  attention  should  be  directed  to  it 
Daily  friction  of  it  should  always  be  practised. 

Local  i;?r«<7?!e/;<.— Countcr-ii-ritation  bchmd  the  ears  ifi 
to  bo  used,  premised,  if  need  be,  by  the  appbcation  ot 
leeches  to  the  temples  or  over  the  sac,  and  to  the  eiitrance 
of  the  nostrils.  Besides  these,  the  eye  should  be  bathea 
three  times  a  day  with  some  eyewater,  such  as  that  ol 
hydr.  bichlorid.  (p.  81),  and  weak  red  precipitate  oint- 
ment (p.  85)  applied  to  the  edges  of  the  eyelids  at  bea- 
time.    Thcso  remedies  act  by  subdumg  the  attendant 
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conjunctivitis,  and  if  care  be  taken  to  keep  the  lacus 
lacrymalis  filled  for  some  minutes  -with,  tte  eyewater  each 

I  time  it  is  used,  the  sac  ha-sdng  been  previously  emptied 
by  pressure,  some  of  it  will  be  absorbed  by  the  puncta 
and  conveyed  along  the  canaliculi  iato  the  sac,  and  will  be 
thus  brought  into  direct  contact  with  the  mucous  mem- 
brane, which  is  the  seat  of  the  disease,  and  will  act  on  it 
as  beneficially  as  on  the  conjunctiva.    It  has  been  fancied 

I  that  the  direct  injection  of  a  lotion  by  means  of  Anel's 
syringe,  with  a  very  fine  nozzle,  through  the  puncta  and 
canahculi,  into  the  lacrymal  sac,  would  operate  more 
effectually  than  a  lotion  applied  in  the  manner  we 
usually  direct  it,  but  experience  has  not  given  the  stamp 
of  value  to  the  practice.  Friction  with  mercurial  ouit- 
ment  over  the  sac  and  side  of  the  nose  is  useful. 

If  the  above  ti'eatment  prove  unavailing  in  removing 

t  the  chronic  inflammation  and  restoring  the  free  passage 
of  the  tears  to  the  nose,  the  propriety  of  operative  inter- 

I  ference  will  come  to  be  considered. 

5th. — Phlegmonoid  erysipelas  supervening  in  the  course  of 
inflammation  of  the  lacrymal  passages. 

The  following  was  a  case  of  the  kind : — 

The  patient,  a  woman  of  about  38,  rather  delicate- 
looking,  had  been  nursing  her  baby  for  the  last  twelve 
months.  She  had  previouslj^  long  labom-ed  under  chronic 
blennorrhoea  of  the  lachi-jonal  sac  on  the  right  side,  and 
had  been  in  the  habit  of  pressing  out  by  the  puncta  the 
puro-mucus  and  tears  as  they  accumulated  in  the  sac. 

Having  caught  cold,  acute  inflammation  of  the  lacry- 
mal sac  supervened  on  the  chronic  inflammation,  and  she 
'  was  compelled,  by  the  severity  of  the  symptoms,  to  apply 
for  relief  at  the  hospital. 

On  examination,  I  found  the  lacrymal  sac  hard,  and 
I  very  painful  to  the  touch,  but  not  greatly  distended  with 
matter.  There  was,  however,  ciysipelatous  inflammation 
:  of  the  skin  over  the  sac,  with  great  swelling  and  oedema 
of  the  eyelids  and  cheek. 

The  patient  was  ordered  three  grains  of  blue  pill,  and 
two  of  extract  of  hyoscyamus,  and  told  to  apply  warm 
fomentations  to  the  part. 

When  we  next  saw  the  patient,  two  days  after,  we 
learned  that  she  had  been  sulforing  from  very  great  pain 
and  depression,  and  on  examination  found  a  difluso 
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abscess  in  tlie  region  over  the  sac,  extending  into  the 
lower  eyelid  and  cheek.  On  the  left  side  the  eyelids  had  1 
become  cedematous.  I  made  a  free  incision  with  a  lancet  : 
thi-ough  the  skin  into  the  subjacent  cellular  tissue  over  ■ 
the  sac,  and  evacuated  some  thickish  matter.  Besides  • 
this  incision,  I  made  two  or  three  punctures  through  the  ! 
skin  of  the  lower  eyelid  and  cheek,  from  which  a  white  • 
milky  matter  and  blood  escaped.  After  this,  the  appli-  ' 
cation  of  warm  cataplasms  was  ordered,  and  a  powder  of  " 
rhubarb,  soda,  et  hydrarg.  c.  creta  twice  a  day. 

"When  the  patient  was  next  seen,  three  days  after,  she 
was  fi-ee  from  pain,  the  swelling  of  the  eyelids  and  cheek 
had  subsided,  and  there  remained  merely  some  redness 
and  swelling  over  the  sac  where  the  incision  had  been 
made  through  the  skin. 

It  will  be  observed  that  in  this  case  the  lacrymal  sac 
was  the  part  first  affected,  but  that  in  the  subsequent 
course  of  the  disease  it  was  the  skin  and  subjacent  cellular 
tissue  in  which  the  development  of  the  inflammation  took 
jDlace. 

Had  the  case  been  left  to  itself,  the  abscess  would  have 
burst  externally,  and  given  out  matter  mixed  with  blood 
and  sloughy  cellular  tissue. 

At  the  commencement  of  the  acute  attack  of  inflam- 
mation of  the  lacrymal  sac,  in  consequence  of  the  super- 
vening tumefaction  of  the  lining  membrane  of  the 
lacrjonal  canaliculi,  matter  no  longer  admitted  of  being 
pressed  fi-om  the  sac  thi'oiigh  the  puncta.  There  was  no 
abscess  of  the  sac. 

Matters  eventually  resumed  their  former  state,  that  is, 
the  case  returned  to  what  it  was  before,  viz.,  one  of 
chronic  blennorrhooa  of  the  lacrymal  sac. 

Sometimes,  it  may  be  obseiTed  that  in  such  cases  ul- 
ceration proceeds  inwai-ds,  and  perforates  the  wall  of  the 
lacrymal  sac,  giving  origin  to  what  has  been  called 
spurious  fistula  of  the  lacrymal  sac  (p.  697). 

6th. — Atony  or  relaxation  of  the  lacrymal  sac* 

In  some  case  of  chronic  inflammation  of  the  derivative 
lacrymal  passages,  the  sac  becomes  much  dilated  and  re^ 
kixed,  its  wall  being  at  the  same  time  thickened,  so  that 
the  tears  and  mucus  accumulate  in  it  in  very  considerable 


*  Hernia  of  the  l.ncrynial  sac. 
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quantity,  even  altliougli  tlie  nasal  duct  be  not  obstructed. 
The  swelling  at  the  inner  corner  of  the  eye,  j^roduced  by 
this  state  of  the  sac,  is  soft  and  without  pain ;  and  the 
skin  is  in  general  not  at  all  discoloui'ed. 

By  pressure  on  the  sac,  the  accumulated  tears  and 
mucus  may  be  expelled  both  through  the  puncta  into  the 
eye,  and  through  the  nasal  duct  into  the  nose.  By  hold- 
ing the  face  down  while  the  pressure  is  made  on  the  sac, 
a  considerable  quantity  of  fluid  will  sometimes  drop  from 
the  nose. 

Treatment.— The  first  object  in  the  treatment  is  to  im- 
prove the  state  of  the  mucous  membrane  of  the  derivative 
laciymal  passages,  and  this  is  to  be  attempted  by  the  use 
of  astringent  lotions  dropped  into  the  lacus  lacrymalis  to 
be  absorbed  or  injected  at  once  into  the  passages  through 
the  puncta  by  means  of  Anel's  syringe. 

Frequent  and  continued  pressure  over  the  sac  is  of  great 
use.  The  patient,  if  properly  instructed,  may  effect  this 
himself  with  his  finger,  in  a  manner  superior  to  what  can 
be  done  by  any  of  the  compressoria  which  have  been  in- 
vented for  the  pm-pose. 

Should  the  state  of  the  mucous  membrane  not  be  im- 
proved by  the  treatment,  and  should,  on  the  contrary,  the 
nasal  duct  come  to  give  passage  to  the  tears  less  readily, 
then  it  will  be  proper  to  consider  the  propriety  of  ope- 
rating directly  on  the  nasal  duct,  in  the  manner  to  be 
treated  of  below. 


7th. — Mucocele  of  the  lacrymal  sac* 

Mucocele  is  a  swelling  of  variable  size,  sometimes  livid, 
generally  elastic,  in  the  situation  of  the  lacrymal  sac,  not 
at  first,  though  it  may  come  at  last  to  be  very  painful  to 
the  touch. 

When  pressure  is  applied,  there  is  no  escape  of  any 
matter,  either  by  the  puncta  or  by  the  nasal  duct. 

This  disease  appears  to  depend  on  the  slow  accumu- 
lation and  mspissation  of  the  mucous  secretion  of  the  sao 
itself. 

A  mucocele  may  exist  for  a  long  time— for  years— with- 
out discoloration  of  the  skin,  without  pain,  elastic,  and 
with  an  indistinct  fluctuation,  but  may  becomo  enlarged, 

*  Dropsy  of  the  laorymal  sac. 
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hard,  livid,  and  painful,  from  an  attack  of  iaflammation 
ia  the  part. 

The  contents  of  the  distended  sac  are  fluid  ia  the  earher: 
stage,  but  of  a  gluey  consistence  from  iaspissation  ia  onet 
more  advanced. 

Treatment. — The  treatment  consists  ia  first  layiog  openi 
the  tumour  with  a  knife,  evacuatiag  the  contents  of  thei 
sac,  and  then  injecting  tepid  water  to  clear  it  out  com- - 
pletely.  If  the  contents  are  consistent  and  gluey,  it  will] 
he  necessary  to  scoop  out  the  mass  before  iajectiag  thet 
water. 

The  sac  having  been  cleared  out,  the  next  busmess  iss 
to  examine  the  state  of  the  canahculi  and  nasal  duct,  and] 
to  treat  them  in  the  manner  to  be  described  below. 

8th. — Mucocele  of  the  lacrymal  canalicules. 

The  lacrymal  canalicules  are  sometimes  found  distended 
into  a  round  tumour  about  midway  between  the  punctum 
and  the  sac  by  a  concretion  of  inspissated  mucus.    The  . 
tumour  projects  equally  towards  the  skin  and  the  con-- 
junctiva,  and  is  of  a  livid  red  colour. 

A  gentleman,  six  months  before  I  saw  him,  began  to 
be  ti-oubled  with  stillicidium  laciymarum  of  one  eve.  . 
On  examination,  I  found  the  edges  of  the  eyeUds  and  the^ 
palpebral  conjunctiva  inflamed  with  increased  Meibomian  d 
secretion.  I  also  found  a  sweUing  in  the  region  of  thet 
lower  canalicule  with  a  red  fungous  condition  of  that 
mucous  membrane  at  its  mouth. 

Having  sht  up  the  lower  canalicule  on  a  probe,  a  con-  ■ 
cretion  of  a  putty-like  consistence  was  turned  out.  ihe 
lining  membrane  of  the  canaUcule  was  very  red  and  mucH 

thickened.  o   i.-  -u 

From  the  upper  canalicule,  the  punctum  oi  whicii  pre- 
sented a  similar  red  fungous  condition  of  its  mucous 
membrane,  there  oozed  out  a  tenacious  mucus,  ilus 
canalicule  was  also  slit  up  on  a  probe. 

9th..— Exostosis  of  the  inner  and  posterior  icall  of  the  lacrymal 
fossa.— Gummatous  enlargement  of  the  icndo  ocuh. 

Those  give  rise  to  a  projection  in  the  region  of  the 
lacrymal  sac,  rescmbliug  tlio  swelling  of  a  mucocele. 
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lOtli. — Fistula  of  the  lacrymal  sac. 

After  the  evacuation  of  an  abscess  of  the  lacrymal  sac 
I  by  bui'sting  or  incision,  if  the  lining  membrane  still  con- 
!  tinue  ujihealthy,  and  the  nasal  duct  obstructed,  the  open- 
i  ing  into  the  sac,  though  it  contracts,  may  not  entirely  close, 
i    but  remain  in  a  fistulous  state  with  callous  edges. 

The  fistulous  opening  in  the  skin  may  correspond  mth 
that  of  the  sac,  or  the  communication  between  the  two 
openings  may  be  through  a  sinus.    There  may  be  more 
than  one  opening  in  the  skin  with  a  corresponding  num- 
i    bar  of  sinuses. 

Sinuses  of  this  description  are  to  be  distinguished  from 
sinuses  in  the  same  situation  not  communicating  with 
the  sac  (p.  697).  Sinuses  thus  arising  we  have  seen, 
however,  sometimes  penetrate  inwards  by  ulceration  of 
the  wall  of  the  sac. 

True  fistula  of  the  lacrymal  sac  is  to  be  closed  only 
after  restoration  of  the  passages  to  a  healthy  state,  if  that 
is  possible ;  if  not,  the  palliative  treatment  described 
below  must  be  had  recourse  to. 

11th. — Exploration  of  the  punda  and  canaliculi. 

The  instrument  employed  is  a  slender  gold  probe,  com- 
monly called  Anel's  probe.  The  first  steps  in  the  ope- 
ration are  the  same  as  in  that  of  the  introduction  of  the 
blrmt-pointed  pin  into  the  puncta  described  below. 

Lower  canalicule. — Having  entered  the  probe,  held 
lightly  between  the  thumb  and  forefinger,  into  the  punc- 
timi,  and  pushed  it  downwards  to  the  dilated  bottom  of 
the  vertical  part  of  the  canaHcule,  that  is,  to  the  depth  of 
about  one-tenth  of  an  inch,  Avithdraw  it  a  little  and 
change  the  vertical  direction  of  the  probe  downwards  for 
a  horizontal  one  inwards,  or  rather  for  one  deviating  from 
the  horizontal  inwards,  so  as  to  be  slightly  oblique  from 
below  upwards,  which  is  the  direction  of  the  second  part 
of  the  canalicule.  At  the  same  time  that  the  direction  of 
the  probe  is  thus  altered,  the  inner  part  of  the  lower 
eyelid  is  to  be  stretched,  by  the  finger  holding  it,  to- 
wards the  temple,  and  jjressed  slightly  more  downwards 
in  order  as  much  as  possible  to  undo  the  curvatm-e  of  the 
canalicule. 

Uxjper  canalicule, — IIa\ing  pushed  the  probe  upwards 
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to  the  dilated  bottom  of  the  vertical  portion  of  the  cana- 
liciile,  and  then  withdi-awn  it  a  little  as  above  directed  foi 
the  lower  canalicule,  the  change  of  the  vertical  directiom 
of  the  'probe  upwards  is  to  be  made  for  one  deviating  so; 
far  only  from  the  horizontal  inwards,  as  to  be  shghtly}; 
oblique  from  above  downwards.  At  the  same  time  thati 
this  is  being  done,  the  inner  part  of  the  upper  eyelid  is  t<fl 
be  stretched  towards  the  temple,  and  somewhat  mora 
upwards,  with  the  same  view  as  that  for  which  the  ana-i 
logons  proceeding  in  the  case  of  operation  on  the  lowem 
canalicule  is  dii'ected. 

The  manoeuvre  just  described  being  performed,  whetlier 
in  the  case  of  the  lower  or  upper  canalicule,— and  it  is  the 
work  of  a  second  or  two  only, — the  probe  is  pushed  on  to- 
wards the  lacrymal  sac. 

If  there  be  actual  obliteration  of  the  canalicule  in  some 
part  of  its  course,  the  probe  will  be  arrested  in  its  pro- 
gress towards  the  lacrymal  sac.  .  But  it  must  not  he  toe 
hastily  inferred  that  obliteration  exists,  when  the  probe 
is  so  arrested.  Often,  by  delicate  manipulation  and  rota-, 
tion  of  the  insti-ument,  it  is  at  last  made  to  pass  on  mtc 
the  sac,  showing  that,  though  there  is  stiicture  or  ob- 
struction from  tumefaction  of  the  lining  membrane,  there 
is  no  obliteration. 

nth— Atony  or  relaxation  of  the  papillce  with  a  dilated  staU 
of  the  puncta. 

The  puncta  may  be  found  dilated,  with  the  papillse  re- 
laxed, and  not  properly  dii-ected  towards  the  lacus  lacry- 
malis.  This  state  is  usuaUy  found  connected  with  some 
chronic  inflammation  of  the  conjunctiva  of  the  blennor- 
rhoeal  kind.  There  may  also  be  present  defective  action 
of  the  tensor  tarsi  muscle  and  of  the  orbicularis. 

Trcatmc7it.— The  application  to  the  parts  of  the  drops 
of  the  nitrate  of  silver,  or  of  the  lapis  divmus  with  vmum 
opii  (p.  S3).    If  this  fails,  tho  canaUcule  is  to  be  sht  up. 

mh.—ShrunJc  papillce  and  contracted  state  of  thepmda,  . 

men  tho  laciymal  puncta  are  conti-acted,  the  first 
object  should  bo  to  endeavour  to  dilate  them,  and  for  tms 
piu-poso  a  common  pin,  of  a  proper  tl^i^kness,  rcnderea 
blunt  and  smooth  at  the  point  by  rubbing  on  a  whetstone, 
is  a  very  good  instniment. 
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Loiuer  pimdum. — Tlie  patient  being  seated  before^  a 
window,  the  surgeon  holds  the  edge  of  the  lower  eyelid, 
towards  the  inner  angle,  a  Little  depressed  and  everted 
•with  one  hand,  so  as  to  bring  into  view  the  punctum, 
while  with  the  other  he  introduces  the  point  of  the  pin, 
with  a  rotatory  movement  between  his  thumb  and  fore- 
finger, into  the  lower  punctum  downwards  in  the  direction 
of  the  vertical  portion  of  the  corresponding  canalicule 
into  which  he  passes  it  a  little  way. 

Upper-  punctum. — The  operation  on  the  upper  punctum 
is  the  counterpart  of  this,  but  not  quite  so  simple.  The 
upper  eyelid  towards  the  inner  angle  being  held  raised, 
and  everted,  so  as  to  expose  the  punctum,  the  blunt- 
pointed  pin  is  introduced  into  it,  and  pushed  with  a 
rotatory  movement  upwards  in  the  direction  of  the  axis 
of  the  vertical  portion  of  the  corresponding  canalicule. 

The  operation  is  to  be  repeated  with  thicker  and  thicker 
pins  if  necessary,  until  the  puncta  are  sufficiently  dilated 
to  admit  easily  a  moderately- sized  AneLian  probe  for  the 
exploration  of  the  canaliculi. 

14th. — Everted  and  shrunlc  piapillce  luitli  a  contracted  state 
of  the  puncta. 

In  this  case,  the  canalicule  is  to  be  slit  up  from  tho 
punctum  towards  the  caruncle  on  the  conjunctival  side 
so  that  an  orifice  may  be  presented  towards  the  lacus 
lacrymalis  for  the  absorption  of  the  tears  therein  collected. 
To  effect  this,  a  probe  is  introduced  to  serve  as  a  con- 
ductor on  which  to  slide  the  fine  sharp-pointed  knife  used 
for  the  pui'pose.  The  canalicule  having  been  slit  up,  the 
probe  is  to  be  raised  on  its  point  out  of  the  canal,  in  order 
to  make  sure  that  the  slitting  up  has  been  completely 
effected.  To  prevent  reunion  of  the  cut  edges,  the  probe 
is  to  be  passed  and  thus  raised  up  daily  for  a  few  days. 

In  a  case  of  everted  and  shrunk  papilla  of  the  lower 
lid,  in  which  the  punctum  could  not  be  found,  Mr.  Streat- 
tfeild  having  slit  up  the  canalicule  of  the  upper  eyelid, 
1  introduced  a  fine  probe  bent  at  the  point  into  a  cru've 
!  through  it  into  the  sac,  and  thence  through  the  lower 
I  canalicule  to  the  contracted  punctum.  Through  this  tho 
;  point  of  the  probe  was  successfully  forced  from  within- 
I  outwards.    (Opth.  Hosp.  Eep.  vol.  iii.  p.  4). 
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loth..— Obstruction  of  the  lacrymal  canalicules. 

Obstruction  of  tlie  canalicules  from  inflammatoiy  tume-  - 
faction  may  exist  independently  of  a  similar  affection  off 
the  derivative  laciymal  passages  in  general,  though  most  t 
frequently  it  is  a  part  merely  of  a  general  affection  off 
those  passages.  But,  on  the  other  hand,  it  is  to  be  re- 
marked that  the  canalicules  may  he,  and  very  frequerdly  are,  . 
little  or  not  at  all  affected  luhen  the  lacrymal  sac  and  nasal  I 
duct  are  much  affected. 

This  is  shown  by  what  is  ordinarily  the  case  in  chronic  ! 
inflammation  of  the  passages,  viz.,  that  the  tears  are 
taken  up  and  conveyed  into  the  sac,  and  not  having  a 
passage  to  the  nose  on  account  of  the  obstruction  of  the 
nasal  duct,  accimiulate  there,  and,  inteimixed  with 
sti-eaks  of  puriform  mucus,  may  be  readily  regurgitated  .1 
through  the  puncta,  by  pressing  on  the  sac  (p.  701). 

Although,  in  obstruction  of  the  canalicules  from  tume-  •  | 
faction  of  the  mucous  membrane,  a  probe  might  be  made  ' 
to  pass,  the  swollen  membrane  would,  when  the  probe 
was  withdrawn,  again  fill  up  the  canal.    In  such  a  case,  i 
therefore,  the  introdiiction  of  a  probe  would  be  useless, 
if  not  positively  hui'tful.    The  obsti-uction  is  to  be  over- 
come only  by  removing  the  inflammatory  and  thickened 
state  of  the  membrane  on  which  it  dej)ends. 

Treatment. — If  by  the  repeated  pressing  out  of  the 
contents  of  the  sac  and  the  application  thereafter  of  the 
vinum  opii  di-ops  or  the  drops  of  lapis  divinus  with  vinum 
opii  (p.  83)  to  the  conjunctiva,  which  is  at  the  same  time 
afi'ected,  improvement  does  not  take  place,  the  only 
resource  is  to  slit  u]i  the  puncta  and  canalicules,  as 
recommended  by  Mr.  Bowman. 

Having  slit  up  one  cr  both  puncta,  as  may  seem  desir- 
able, the  canalicides  are  to  be  probed  to  ascertain  whether 
they  oj^en  freely  into  the  sac. 

In  exploring  the  canalicule,  No.  6  or  the  full-sized 
probe  is  to  bo  tried  first,  but  if  it  will  not  pass.  No.  4  or 
No.  2  may  be  tried ;  and  if  these  fiiil,  it  is  better  to  post- 
pone further  proceedings  tiU  a  few  days  have  elapsed, 
and  tho  slit  in  the  canal  is  pemianently  established. 

Stricture  in  the  canals  is  not  of  fi-equent  occun-enco, 
and  when  it  is  met  with,  it  is  commonly  at  the  entrance 
into  tho  sac. 


EXPLORATIOIf  OF  NAS/ii  DTJCT. 


16th. — Impei'forate  pundum. — Ohliteration  of  the  lacrymal 
canalicules. 

Imperforate  punctum  is  sometimes  met  with,  as  a  con- 
genital malformation. 

OUiteration  of  a  canalicule  is  generally  the  result  of  a 
■wound  or  burn,  and  of  which  the  scar  may  he  still  observ- 
able. If  one  canalicule  only  be  obliterated,  the  tears  may 
continue  to  pass  without  interruption  by  the  other;  hence, 
no  sm'gical  interference  wiLl  be  required.  Obliteration  of 
both  canalicules  gives  rise  to  stillicidium  lacrj-marum. 

Treatment. — Between  the  place  of  obliteration  and  the 
sac,  the  canalicule  is  to  be  opened  from  within,  by  a  cross 
snip  with  a  pari-  of  straight  scissors.  The  probe  point  of 
a  pair  of  Maunoir's  scissors  being  now  entered  into  the 
gaping  orifice,  the  canalicule  is  to  be  slit  up  towards  the 
caruncle. 

Jtingken  *  appears  to  have  succeeded  by  such  an  opera- 
tion as  this,  in  curing  a  young  man  in  whom  a  burn  of 
tie  inner  corner  of  the  eye  with  a  hot  iron,  by  which  he 
was  struck,  had  occasioned  obliteration  of  the  canaUculi, 
with  adhesions  between  the  internal  commissure  of  the 
eyeHds,  the  lacrymal  caruncle,  and  the  semilunar  fold. 

17th. — Exploration  of  the  nasal  duct,  to  determine  whether 
it  is  ohstructed  or  ohliterated. 

In  obstruction  to  the  transmission  of  the  tears  from  the 
eye  into  the  nose,  attending  any  of  the  affections  of  the 
derivative  lacrj^mal  passages  above  described,  if  we  have 
satisfied  oui'selves  that  the  puncta  and  canaliculi  are  not  in 
fault,  we  naturally  dii-ect  our  attention  to  the  nasal  duct. 

The  nasal  duct  is  much  more  frequently  obstructed  or 
wholly  impervious  than  any  other  part  of  the  derivative 
lacrymal  passages.  This,  as  above  mentioned  (p.  701), 
appears  to  depend,  in  a  great  measui-e,  on  the  circum- 
stance, that  when  its  lining  mucous  membrane  is  tume- 
fied or  thickened,  the  space  necessarily  required  for  the 
increase  of  bulk  is  taken  at  the  expense  of  the  calibre  of 
the  duct  itself,  no  distension  outwards  being  permitted 
by  its  bony  walls.  _  L5Tnph  being  thrown  out  in  this  state, 
either  within  or  without,  permanent  obliteration  results. 

Exploration  of  the  nasal  duct  may  be  made  in  four  dif- 

*  Motherly,  Diss,  de  atresia  punctorum  lacrymalium.  Berolini. 
1834. 
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ferent  ways,  yiz.  : — 1.  By  an  Anelian  probe  introduced 
througli  one  of  the  pnncta  and  canalicules  into  the  sac, 
and  thence  down  into  the  nasal  duct.    2.  The  punctum 
and  canalicule  having  been  first  slit  up,  by  the  introduc-  - 
tion  of  a  probe  into  the  sac,  and  thence  down  into  the 
nasal  duct.  _  3.  By  the  introduction  of  a  probe  through  i 
an  opening  into  the  sac,  either  already  existing,  or  made  i 
for  the  piu-pose,  below  the  tendon  of  the  orbicularis  pal-  - 
pebrarum.    4.  By  the  introduction  of  a  probe,  properly  r 
curved  for  the  purpose,  fi-om  the  nose. 

Exploration  of  the  nasal  duct  by  an  Anelian  probe  irdro-  - 
clucecl  through  the  upper  or  lower  punctum  and  canalicule  ■ 
into  the  sac,  and  thence  down  the  nasal  duct. — Having,  in 
the  manner  above  described  (p.  707),  passed  the  probe 
through  the  upper  or  lower  punctum  along  the  canalicule 
as  far  as  the  sac,  it  is  to  be  raised  to  a  direction  deviating 
from  the  vertical  only  by  the  point  of  the  instrument 
being  inclined  backwards  and  slightly  outwards,  which  ; 
is  the  direction  of  the  nasal  duct.    By  now  pushing  the 
probe  down  with  a  rotatory  movement  between  the  fingers, 
it  will,  if  the  duct  be  not  closed  or  very  much  obstructed, 
come  to  strike  on  the  floor  of  the  nosti-H. 

In  regard  to  the  dii-ection  just  given  to  incline  the  point 
of  the  probe  backwards  and  slightly  outwards,  it  is  to  be 
observed,  that  the  backward  inclination  of  the  point  will 
generally,  without  any  care  on  the  part  of  the  sm-geon, 
be  determined  by  the  j^rominence  of  the  eyebrow. 

Mr.  Boiumcm's  method  of  exploring  the  nasal  duct  through 
a  slit-up  canalicule. — When  the  probe  (No.  6)  is  thus  in- 
troduced, it  enters  the  sac  behind  the  tendo-oculi.  In 
order  to  find  the  orifice  of  the  nasal  duct,  the  larger 
probes  (No.  o  and  6,  which  are  the  only  ones  used  for  this 
pui'pose)  are  slightly  curved  at  each  end  in  two  different 
directions  within  the  terminal  inch  or  inch  and  a  half, 
while  the  central  part  (or  that  held  by  the  finger  and 
thumb)  is  straight,  and  they  ai-e  cj'Unch-ical  in  their  whole 
length.  The  effect  of  this  is  that  when  the  probe  is 
inserted  into  the  sac,  and  brought  into  a  vertical  position, 
a  slight  rotation  of  it  on  its  long  axis  makes  the  lower 
point,  which  is  in  search  of  the  orifice  of  the  duct,  de- 
scribe a  small  circle ;  and  by  slightlj''  varying  the  incli- 
nation of  the  probe  and  making  gentle  pressm-o  at  the 
samo  time  with  slight  rotation,  the  point  never  f\iils  to 
enter  the  duct.  The  right  and  left  probes  have  opposite 
cuiTcs,  to  suit  the  inclination  of  the  duct. 
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The  probe  is  known  to  have  entered  the 
nostril  by  the  depth  to  which  it  has  pene- 
ti'ated,  compared  with  the  external  ]D0si- 
tion  of  the  nostril,  and  also  by  its  coming 
ia  contact  with  the  floor  of  the  nose.  It 
is  allowed  to  remain  there  for  a  few  mi- 
nutes, or  is  immediately  withdrawn,  ac- 
cording to  circumstances. 

Petit' s  method  of  exploring  the  nasal  duct 
hij  the  introduction  of  a  jjrohe  through  an 
external  opening  into  the  sac. — An  opening 
into  the  lacrymal  sac  is  made  by  incision 
of  its  anterior  and  outer  wall,  below  the 
tendon  of  the  orbicularis  palpebrarum. 

Instrument. — Perhaps  the  best  instru- 
ment for  the  purpose  is  a  small  scalpel, 
with  its  back  bevelled  on  either  side,  and 
running  into  a  sharp  edge  at  the  jDoint 
for  the  extent  of  about  one-fifth  of  an 
inch.    (Eig.  166.) 

Incision  of  the  sac. — Preparatory  to  the 
operation,  the  sac  is  to  be  allowed  to  be- 
come distended  with  fluid.  The  patient 
being  seated  opposite  a  window,  the  as- 
sistant, who  stands  behiad  holding  the 
head,  is  to  press  the  skin  at  the  outer 
angle  of  the  eye  towards  the  temple,  in 
order  to  stretch  the  skin  over  the  sac,  and 
thus  to  bring  prominently  into  view  the 
tendon  of  the  orbicularis  palpebrarum  to 
serve  as  a  guide  (Fig.  167). 

The  surgeon,  having  touched  and  felt 
the  part  over  the  sac  with  his  finger,  takes 
the  knife  between  his  thumb  and  fore  and 
middle  finger,  and  proceeds  to  the  pene- 
tration of  the  sac.  The  point  of  the  knife 
is  directed  perpendicularly  to  the  sui-face 
of  the  skin,  i.e.,  backwards  and  inwards, 
over  the  wall  of  the  sac  below  the  tendon 
of  the  orbicularis,  its  edge  being  dii'ected 
outwards  and  somewhat  downwards.  The 
knife  in  this  position  having  been  made 
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to  penetrate  the  sac,  -wliich.  is  known  by  the  escape  ' . 
fluid  and  cessation  of  resistance,  its  handle  is  to  be  raisi 
and  then  the  point  pushed  down  a  little  way  within  11. 
sac  in  the  direction  of  the  nasal  duct.    By  the  increasi;  _ 
breadth  of  the  knife,  a  sufficiently  large  opening  is  ma' 
obliquely  across  the  sac,  parallel  to  the  margin  of  th.; 
orbit,  but  in  withdi-awing  the  knife,  the  external  incision 
may  be  enlarged  a  little  outwards  and  downwards. 


FiQ.  167. 


Introduction  of  the  prohe. — Direct  the  point  of  the  probe, 
a  whalebone  one  is  the  best,  held  nearly  horizontally 
backwards  and  inwards  thi-ough  the  opening  in  the  sac 
tmtil  it  strikes  upon  its  opposite  wall.  Then  withdrawing 
the  probe  slightly,  direct  its  point  down  to  the  nasal  duct, 
remembering  that  the  direction  of  the  latter  is  downwards, 
backwards,  and  outwards,  and  also  slightly  curved,  the 
convexity  lacing  forwards.  If  the  probe  does  not  readily 
pass,  it  should  not  be  forced  down,  but  by  moving  about 
the  point  and  rotating  the  insti-umcnt  between  the  fingers 
and  thumb,  at  the  same  time  that  prcssm-e  downwards  is 
gently  made,  it  will  probably  at  last  pass.    If  not,  a  tent 
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'  is  to  be  left  in  the  opening  into  the  sac,  and  the  trial  re- 
peated next  day.  A  whalebone  probe  is  to  be  employed 
:  in  the  lii-st  instance,  a  silver  one  in  the  second. 
I  Procedure  when  a  fistulous  opening  already  exists  in  the 
1  sac— If  a  fistulous  opening  leading  dii-ectly  iato  the  sac 
I  already  exists,  and  if  of  sufficient  size,  the  probe  may  be 
I  at  once  introduced  through  it  into  the  nasal  duct._  Or 
:  if  very  small,  it  may  be  dilated  by  a  succession  of  thicker 
:  probes. 

If  the  opening  in  the  skin  does  not  correspond  with  that 
iia  the  sac,  a  smaU.  director  should  be  introduced  through 
;  the  former  into  the  sinus.  This  being  laid  open  to  its 
;  bottom,  the  director  is  introduced  into  the  opening  in  the 
isac,  for  the  pui-pose  of  enlarging  it  by  incision,  as  just 
directed. 

Exploration  of  the  nasal  duct  hy  the  introduction  of  a  prole 
from  the  nose. — Gensoul's  sound,  the  instrument  for  the 
iperformance  of  the  operation,  is  a  probe  bent,  but  not 
1  abruptly,  at  nearly  a  right  angle,  at  the  distance  of  about 
1  nine-tenths  of  an  inch  from  the  point.  Close  to  this 
I  bend  there  is  in  the  handle  part  of  the  probe  a  slight 
I  lateral  one,  to  the  right  or  left  according  to  the  nostril 
1  operated  on,  in  order  that  the  instrument  may  be  accom- 
imodated  to  the  projection  of  the  nasal  process  of  the  su- 
iperior  maxillary  bone. 

It  is  to  be  remembered  that  the  lower  orifice  of  the 
I  nasal  duct  is  in  the  anterior  and  upper  part  of  the  lowest 
I  meatus,  at  the  lateral  wall  of  the  nasal  cavity,  and  about 
I  one  inch  from  the  entrance  of  the  nostril ;  that  it  is  over- 
ihung  by  the  lower  spongy  bone,  and  that  it  is  of  the  form 
I  of  an  oblique  fissure  looking  downwards  and  inwards. 

The  instrument  is  introduced  into  the  nostril  with  its 
I  point  and  first  concavity  directed  downwards  and  out- 
I  wards.  In  this  position  the  point  is  run  along  the  floor 
I  of  the  nostril  as  far  as  the  first  bend.  It  is  then  to  be 
I  elevated  and  grazed  along  the  outer  wall  of  the  nostiil 
'towards  the  orifice  of  the  duct ;  in  executing  this  manoeu- 
vre, the  handle  of  the  instrument  is  with  great  delicacy 
I  to  be  carried  from  its  original  direction,  outwards  and 
'Somewhat  downwards,  to  a  horizontal  direction,  foi-wards, 
.and  this  by  slightly  rotating  the  handle  of  the  instrument 
I  between  the  fingers,  and  executing  a  curved  sweep  from 
ibelow  upwards.  If  there  is  no  obstniction,  the  instru- 
!i  ment  is  thus  made  to  slip  into  the  duct,  and  its  end  may 
ibe  felt  by  applying  the  finger  over  the  sac. 
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Ap2Jreciation  of  the  four  different  ways  above  described  of 
exploring  the  nasal  duct. — All  that  can  be  ascertained  by 
means  of  Anel's  jDrobes  introduced  thi-ough  the  puncta, 
canalicules,  and  sac  into  the  nasal  duct,  is  that  this  canal 
is  or  is  not  permeable  to  a  probe  necessarily  very  much 
smaller  than  its  own  diameter.  But  in  consequence  of 
the  winding  form  of  the  canal  along  which  the  small  probe 
is  passed,  there  cannot  be,  except  in  very  practised  hands, 
much  certainty  whether  an  impediment  which  the  probe 
may  encounter  be  owing  really  to  an  obstruction  in  the 
nasal  duct,  or  merely  to  the  circumstance,  that  the  small 
point  of  the  probe  has  been  caught  in  a  fold  of  the  lining 
membrane.  Again,  though  the  prbbe  pass,  there  may, 
nevertheless,  be  obstruction  sufficient  effectually  to  pre- 
vent the  passage  of  the  tears  into  the  nose.  For  these 
reasons,  and  for  the  Adolence  done  to  the  punctum  and 
canalicule,  this  mode  of  exploration  is  not  to  be  recom- 
mended. 

As  little  is  the  operation  to  be  recommended  as  a  means 
of  removing  the  obstruction.  Such  a  small  probe  must 
be  totally  inefficient  as  a  means  of  dilatation,  or  as  a 
means  of  removing  any  obsti-uction  that  woiild  continue 
to  oppose  the  passage  of  the  tears.  And  the  few  cases 
in  which  it  is  alleged  benefit  was  obtained  fi-om  the 
practice,  were  of  a  slight  nature,  and  most  likely  would 
have  been  benefited  without  recourse  to  any  such  measui-e. 

In  regard  to  the  exploration  of  the  nasal  duct  by  the 
introduction  of  a  probe  fi-om  the  nose,  it  is  to  be  observed 
that  the  lower  orifice  of  the  duct  is  not  always  readily 
hit  upon  by  the  point  of  the  probe.  It  is,  therefore,  ia 
most  hands,  an  uncertain  mode  of  exploration,  and  not 
well  adapted  as  a  means  of  removing  obstruction  of 
such  a  natiire  as  that  which  affects  the  nasal  duct.  Be- 
sides, the  introduction  of  the  instrument  is  rather  paiafiiL 

Excluding  these  two  j^lans,  therefore,  there  remain 
Mr.  Bowman's  method  and  Pctit's  method  to  choose 
between. 

When  the  puncta  and  canalicules  arc  healthy,  as  they 
are  in  a  majority  of  cases,  I  would  recommend  Potit's 
method  as  that  by  which,  wMlst  they  are  preserved  un- 
touched, the  exploration  of  the  nasal  duct,  as  well  as  the 
application  of  means  calculated  to  remove  or  palliate 
obstruction  of  it,  can  bo  most  effectually  made.  The 
conjunctiva  by  this  method,  moreover,  is  not  interfered 
■with,  and  tho  eye,  therefore,  preserved  free  from  initation. 
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When  tlie  pimcta  and  canalicules  are  affected  and 
require  to  be  slit  up  at  any  rate,  Mi-.  Bowman's  mettod 
ought  to  be  bad  recoui-se  to. 

When,  in  tbe  exploration  of  tbe  nasal  duct  above  de- 
scribed, the  whalebone  probe  can  be  pushed  down  into 
the  nose  without  any  marked  opposition,  the  surgeon 
merely  feeling  as  if  the  probe  were  closely  grasped  by  the 
walls  of  the  passage,  it  may  be  inferred  that  the  obstruc- 
tion to  the  passage  of  the  tears  is  owing  merely  to  a 
general  tumefaction  or  a  somewhat  fungous  state  of  the 
lining  membrane. 

When  considerable  manipulation  and  rotation  require 
to  be  made  before  the  probe  passes,  or  when  it  is  only 
after  repeated  attempts  on  successive  days  that  the  probe 
is  made  to  pass  at  all,  thickening  of  the  mucous  mem- 
brane with  fungosities  and  granular  growths  must  exist 
to  a  very  considerable  degree. 

When  the  probe  cannot  be  made  to  pass  at  all  into  the 
nose,  obliteration  of  the  duct  is  of  course  to  be  inferred. 
The  place  of  obliteration  will  be  ascertained  by  the  extent 
to  which  the  probe  can  be  made  to  pass. 

It  is  to  be  remembered  that  in  some  cases  complete 
obUteration  of  the  lacrymal  sac  or  nasal  duct  has  been 
found  to  depend  on  exostosis  of  the  surrounding  bone. 
The  lacrymal  sac,  on  being  opened,  has  been  found  filled 
up  with  a  polypus,  which  was  the  cause  of  the  tumour. 
In  such  a  case,  related  by  Walther,  on  the  removal  of  the 
polypus  the  nasal  duct  wason  exploration  found  obstructed, 
but  was  rendered  permeable  by  the  treatment. 

18th. — Treatment  of  obstruction  of  the  nasal  duct  ly  operating 
through  an  external  opening  in  the  sac. 

The  introduction  of  catguts  and  styles,  are  the  means 
by  which  dilatation  of  the  nasal  duct  is  attempted. 

The  catgut  as  a  means  of  dilating  the  nasal  duct. — An 
opening  into  the  sac  to  operate  from,  is  to  be  made,  if  not 
already  existing,  and  a  piece  of  catgut  provided,  of  proper 
thickness  and  sufficient  length — say  one  inch  and  a  half 
— having  one  end  rounded  and  slightly  softened,  by  being 
moistened,  and  bent  abruptly  at  about  a  quarter  of  an 
inch  from  the  other  end  (Fig.  168).  Ey  the  rounded  and 
softened  end  the  catgut  is  introduced  in  the  same  way  as 
a  style  or  probe,  through  the  opening  of  the  sac  into  the 
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duct,  and  pushed  down  in  it  to  the  nostril.    The  bent  end  il 
is  left  sticking  out  from  the  opening  in  the  sac,  and  hy  a 
thread  attached  to  it  and  fixed  to  the  side  of  the  nose  by  v 
com-t  plaister,  is  secured  from  sUpping  in  thi'ough  the' 
opening  into  the  sac. 

The  catgut  is  much  less  convenient  than  the  style,  and  1 
is  to  be  recommended  only  when  it  is  desired  to  exert  t 
gradually  increasing  pressure  on  the  walls  of  the  duct  I 
from  within.  "When  introduced  dry,  and  of  a  thickness  ? 
readily  admitted  by  the  duct,  the  catgut  gradually  swells  s 
by  absorbing  moisture,  and  produces  the  pressure.  If  the  ? 
catgut  when  di-y  is  so  thick  as  to  be  admitted  by  the  duct,  . 
and  no  more,  the  pressm-e  from  within  which  ensues  on  i 
the  distension  of  the  catgut  by  moisture,  may  be  so  great  t 
as  to  cause  very  considerable  pain.  This  will  be  avoided,  , 
by  so  regulating  the  thickness  of  the  dry  catgut  to  the  > 
width  of  the  duct,  that  the  former  shall  be  readily  admit- 
ted by  the  latter. 

The  catgut  is  to  be  removed  every  day  or  two  and  a  new 
bit  introduced,  and  of  greater  thickness,  if  necessary. 
When  withdi'awn,  the  swollen  catgut  presents  a  more  or 
less  distinct  cast  of  the  nasal  duct,  and  from  it  something 
may  be  learned  as  to  the  seat  and  form  of  any  sti-icture 
or  iungosity  which  may  exist.    It  is  to  be  remembered, 


Fio.  16S.  Fia.  169.  Fio.  170. 

that  it  will  always  be  constricted  at  the  places  which  cor- 
respond to  whero  tho  sac  joins  the  duct,  and  where  the 
latter  opens  into  the  nose. 

The  style  as  a  means  of  dilating  the  nasal  dud. — The  form 
and  sizQ  of  tho  etj-lo  arc  wcU  known  (Pig.  169).    It  is 
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usually  made  of  lead  or  silver.  One  may  be  easily  made 
for  an  occasion,  by  taking  a  bit  of  lead  wire  of  the  proper 
length  and  thickness,  smoothing  its  surface,  rounding  one 
end  and  bending  the  other,  thus : — (Fig.  170). 

A  thinner  style  is  to  be  followed  by  a  succession  of 
thicker  ones,  until  one  of  a  moderate  thickness  can  be 
borne  ;  or  the  duct  may  be  first  prepared  for  the  reception 
of  a  moderately  thick  style  by  the  previous  use  of  cat- 
guts, as  above  described. 

The  patient  soon  learns  to  manage  the  metaUic  style 
himself — a  great  advantage,  considering  the  length  of 
time  the  employment  of  means  for  dilating  the  nasal  duct 
requires  to  be  persisted  in. 

The  style  should  be  taken  out  frequently  to  be  cleaned. 
On  these  occasions,  some  astringent  lotion  is  to  be  thrown 
in  with  Anel's  syiinge,  with  a  large  nozzle,  introduced 
through  the  opening  in  the  sac ;  or  the  dilating  body  may 
be  employed  as  the  vehicle  of  some  medicament,  in  the 
form  of  salve,  with  which,  when  about  to  be  introduced, 
it  is  to  be  smeared.  The  bichloride  of  mercury  collyrium, 
and  the  red  precipitate  ointment,  are  perhaps  the  best 
appHcations,  in  general,  that  can  be  made  to  the  diseased 
mucous  membrane  of  the  duct.  The  nitrate  of  silver,  in 
the  form  of  solution  or  ointment,  will  be  found  advanta- 
geous when  used  occasionally. 

When  by  the  above  described  mode  of  treatment,  which 
must  be  persevered  in  for  at  least  three  months  in  any 
case,  but  often  for  a  much  longer  time,  the  nasal  duct  is 
dilated  to  its  natural  width,  and  it  is  believed  that  its 
lining  mucous  membrane  is  restored  to  something  like  a 
healthy  state,  the  use  of  the  dilating  instruments  is  to  be 
discontinued.  If  the  transmission  of  the  tears  into  the 
nose  should  now  go  on  natru'ally,  the  opening  in  the  sac 
is  to  be  left  to  close. 

If  the  tears  do  not  continue  to  be  freely  transmitted, 
the  treatment  will  requii-e  to  be  resiuned,  and  if  it  is 
found,  after  several  trials,  that  the  emj^loyment  of  the 
.stjde  cannot  be  abandoned  without  recuiTonce  of  the 
obstruction,  then  the  patient  must  make  up  his  mind  to 
wear  the  stylo  habitually  in  the  nasal  duct.  The  in- 
convenience and  deformity  attending  the  habitual  use  of 
the  style  are  small  in  comparison  with  the  great  benefit 
obtained  from  it. 

Although  the  style  may  occujjy  the  wholo  caHbre  of  the 
duct  when  first  inserted,  a  sufficient  space  is  always  left 
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between  it  and  tbe  wall  of  the  duct,  as  the  mucous  mem- 
brane does  not  tend  to  grasp  the  style  as  the  gum  grasps  A 
a  tooth,  but  rather  tends  to  widen  around  it.    This  shows  s 
that  it  is  unnecessary  to  have  the  style  grooved  to  serve  e 
as  a  channel  for  the  tears,  as  some  have  recommended. 

Instead  of  a  prolonged  use  of  the  style,  the  introduc-  - 
tion  of  a  common  sm'geon's  probe  and  its  retention  in  the  e 
duct  for  about  a  quarter  of  an  hour  every  day,  or  every  f 
second  day  for  some  weeks,  has  of  late  been  preferred  by  f 
Dr.  Mackenzie  of  Glasgow.  But  this  answers  only  in  i 
some  cases. 

Insertion  of  a  gold  tube  into  the  nasal  duct  and  lower  part  < 
of  the  sac. — A  plan  which  was  in  use  last  century,  and  1 
which  was  revived  about  thirty  years  ago,  and  on  the  ! 
recommendation  of  the  late  Baron  Dupuyti-en  extensively  r 
but  very  indiscriminately  jpractised,  was  the  introduction  i 
of  a  tube,  by  a  conductor  or  handle,  into  the  nasal  duct,  .1 
and  the  closui'e  of  the  opening  in  the  sac  by  which  it  was  ■  i 
introduced.    By  this  proceeding  we  have,  in  cases  fitted 
for  the  operation,  apparently  a  beautiful  and  speedy  cure. 
In  cases  in  which  the  patient  had  long  suffered  annoyance 
from  the  complaint,  I  have  inserted  a  tube  into  the  nasal 
duct,  and  the  opening  into  the  sac  has  closed  by  the  first 
intention  in  two  or  three  days.    The  patient  has  been 
thus  entii'ely  relieved  from  all  inconvenience,  and  been 
imconscious  of  the  existence  of  any  foreign  body  in  the 
sac  and  duct.    Moreover,  I  have  seen  the  patient  at  the 
end  of  two  years  still  quite  well.    Such  is  the  favourable 
aspect  of  the  operation;  but  behold  the  unfavoui-able 
aspect !     Severe  inflammation  and  pain  come  on ;  the 
swelling  of  the  lining  membrane  of  the  nasal  duct,  per- 
haps, forces  up  the  tube ;  this  presses  against  the  wall  of 
the  lacrymal  sac,  and  an  abscess  forms  • 
at  the  place,  or  the  tube  makes  ite  ' 
waj'  downward  into  the  nose — some-  • 
times  through  the  palate  plate  of  the  " 
superior  maxillary  Ijone.  If  the  tube, 
instead  of  being  gold,  has  been  silver, 
it  may  after  some  time  faU.  out  by  the  • 
nose  in  black  fragments. 

Tube. — The  tube  which  was  used  by 
Dupuyti-en  is  of  the  form  and  si^eje- 
preseiited  in  the  annexed  cut  (Fig.  l"!-) 
That  originally  used  bvWathen  is  here  ■ 
Via.  171.    Fio.  172.  represented  (Fig.  172);  .  and  from  its  < 
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appearance,  it  may  readily  be  understood  that  it  would 
requii-e  mucli  force  to  fix  it  properly  in  its  place ;  the 
projection  below  the  cup  or  bead  being  of  greater  dia- 
meter than  the  duct  itself;  and  how  that  in  pressing  the 
instrument  into  its  place,  the  force  employed  may  break 
the  OS  unguis. 

Dupuytren's  tube  is  certainly  the  best.  It  is  about 
an  inch  or  so  long ;  at  one  end,  one-sixth  of  an  inch 
■wide,  and  provided  with  a  rim,  intended  to  be  caught 
l)y  the  contraction  between  the  sac  and  duct;  at  the 
other  end,  about  one-twelfth  of  an  inch  wide,  and  cut 
obliquely.  For  the  pui'pose  of  being  introduced,  it  is  slid 
on  the  styliform  part  (ce.  Kg.  173,)  of  the  conductor  or 


a 

Fig.  173. 


handle  here  represented,  which  fits  into  it  so  loosely, 
that  when  the  tube  is  fixed  in  the  duct,  the  conductor 
or  handle  may  be  withdrawn  without  bringing  the  tube 
along  with  it.  The  cmwatiu'e  of  the  styKform  part  of 
llie  conductor  necessarily  determines  the  proper  direction 
'  if  the  tube  as  regards  its  curvature  when  inserted  into 
1he  duct. 

M()dc  of  introducing  the  iJM&e.— Having  enlarged  the 
ening  in  the  sac  by  incision,  the  tube,  mounted  on  its 
iiductor,  ]s  to  be  passed  into  the  sac,  and  thence  slid 
own  mto  the  duct,  its  wide  end  remaining  in  the  lower 
wart  of  the  sac,  and  the  concavity  of  its  curvature 
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directed  backwards.  Tho  tube  is  thick  ia  proportion  to  «j 
the  duct,  as  in  order  to  be  retained  in  its  place  it  requires 
to  be  -wedged  in,  and  for  this  some  force  is  necessary. 
The  tube  being  thus  fixed,  the  conducting  handle  is  with-  - 
di-awn  fi'om  within  it.  The  edges  of  the  incision  into  the 
sac  are  then  brought  together  by  a  bit  of  plaister.  _ 

The  tears  are  immediately  fi-eely  transmitted  iato  the 
nose,  and  in  a  day  or  two  the  opening  into  the  sac  -  '" 
have  closed,  even  where  there  had  previously  been  a 
tulous  opening.    In  general  no  further  inconvenience 
felt ;  no  deformity  is  seen,  and  so  the  patient  is  dismiss 
cured,  and  may  continue  ia  the  belief  that  he  is  so  for 
years.  '  , 

But  it  has  often  happened  that,  sooner  or  later,  _  the  i 
tube  has  been  pressed  up  out  of  its  place,  and  caused  irri- 
tation, or  so  much  aggravated  irritation,  excited  by  other 
causes,  that  its  extraction  became  necessaiy  ;  or  the  bony  j 
structures  round  the  duct  having  become  carious,  the  tube 
has  dropped  out  by  the  nose. 

As  a  provision  for  the  removal  of  the  tube  m  case  of ' 
necessity,  the  rim  at  the  wide  end  should  fonn  a  shght 
ledge  towards  the  interior  as  it  does  towards  the  exterior,  ■ 
in  order  that  it  may  be  caught  by  a  hook  and  drawn  out , 
through  an  opening  into  the  sac  made  for  the  purpose,  i 
In  the  absence  of  any  such  provision,  the  extraction  may ; 
in  general  be  made  by  means  of  a  dissecting  forceps. 

IQth..— Treatment  of  ohstrudion  of  the  msal  dud  iy ' 
operating  through  a  slit-up  canalicule. 

The  probing  is  to  be  repeated  every  day,  every  other 
day,  every  three  or  foui-  days,  or  every  week,  according 
to  the  progress  of  the  cure  and  accidental  cu-cumstances. 
It  usuaUy  becomes  at  once  easy  for  the  patient  to  pi^ 
mucus  or  pus  from  the  sac  as  it  is  secreted,  both  by  tue 
canaliculus  and  nasal  duct.  It  is  common  to  find  m  a 
few  days  that  no  more  pus  is  formed,  and  m  a  few  vreeKS 
that  mucus  ceases  to  accumulate.  .  ,  ,  -  +1,0 

If  the  application  of  this  method  bo  resti-icted  to  tne 
cases  in  which  the  puncta  and  canaUcules  are  affected  ana 
require  to  be  slit  up  at  any  rate,  it  not  prove  so 
favourable  as  is  hero  represented,  but  will  r.athcr  come 
under  the  category  of  those  to  which  the  following  remaxK 
of  Ml-.  Bowman  refers  : 
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"  In  speaking  of  the  rapid  relief  or  cure  of  cases  thus 
treated,  I  must  not,  Mi-.  B.  observes,  omit  to  say,  that  of 
course  I  do  not  neglect  such  general  and  local  means  as 
are  familiar  to  aU. 

"  Nor  do  I  wish  to  have  it  thought  that  aU  cases  get 
•well  at  the  same  rapid  rate,  or  that  relapses  never  occur. 
"Unfortunately  these  cases  of  obstructed  ducts  generally 
occur  ia  subjects  more  or  less  debilitated,  scrofulous  or 
otherwise  unhealthy,  and  there  may  be  complications  of 
disease  of  neighbouring  parts,  or  of  the  Schneiderian  mem- 
brane." 


20th. — OlUteration  of  the  nasal  dud. 

When  on  exploration  it  is  found  that  the  nasal  duct  is 
quite  closed,  but  to  a  smaU  extent  only,  a  cautious  at- 
tempt may  be  made  to  perforate  the  obliterated  part  by 
means  of  a  stylet  introduced  through  the  opening  in  the 
sac  down  to  the  place  of  obhteration.  If  perforation  be 
successfully  effected,  a  style  is  to  be  inserted  into  the  duct 
as  above  directed. 

If  the  obliteration  be  to  any  extent,  which  is  rare, 
there  is  not  much  chance  of  successfully  perforating  it ; 
the  only  thing  that  could  now  be  had  recoui-se  to,  is  the 
old  operation  of  perforating  the  os  unguis,  and  trying  to 
'  estabhsh  a  commimication  between  the  sac  and  middle 
:  meatus  of  the  nose,  were  it  not  that  success  seldom  or 
:  never  crowns  the  attempt. 

_  Perhaps  the  best  palliative  measure  that  can  be  adopted 
:  IS  to  make  an  opening  into  the  sac  above  or  below  the 
•tendon  and  maintain  it  permanently.  Thi-ough  this 
I  openmg  the  tears  and  matter  accumulated  in  the  sac  may 
.  be  occasionally  pressed  out,  and  thus  the  ii'ritation  to 
the  eye  avoided  which  would  result  from  regui-gitatine 
them  by  the  puncta.  * 


It  was  the  practice  of  the  older  sui'geons  who  did  not 
understand  the  anatomy,  physiology,  and  pathology  of 
•the  laciymal  organs,  to  attempt  the  obUteration  of  the 
whole  lacrymal  passages,  on  the  principle  of  striking  at 
Uio  root  ol  the  disease  by  removing  its  seat. 
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LACEYMAIi  CALCULI. 


21st. — Lacrymal  calculi* 

Calculous  concretions  deposited  from  the  tears  have 
been  met  with,  in  some  cases,  lodged  in  the  siniises  of 
the  oculo-pali^ebral  space  of  the  conjunctiva,  in  other  cases 
in  the  derivative  lacrymal  passages. 

Mucocele  of  the  canalicules  has  been  above  noticed. 


*  Dacryolites. 
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CHAPTER  X. 
DISEASES  OP  THE  ORBIT. 

Section  I. — IisnFLAMMATioKS,  etc.,  of  the  Orbit. 

1st. — Inflammation  of  the  orhital  cellular  tissue. 

This  inflanunation  occurs  in  an  acute  or  chronic 
form. 

In  tlie  acute  form,  tlie  symptoms — objective,  suhjective,  and 
zonstitutional — are  very  much,  the  same  as  those  of  phleg- 
monous panophthalmitis  above  described  (p.  247,  et  seq.), 
but  the  eyeball  is  more  protruded  from  the  orbit,  in  con- 
sequence of  the  greater  exudation  into  the  orbital  cellular 
tissue,  and  either  presents  no  evidence  of  inflammation  of 
its  proper  tunics,  or  comparatively  slight  ones. 

In  the  chronic  form,  protrusion  of  the  eyeball  may  have 
been  preceded  by  no  other  symptom,  or,  at  the  most,  by 
inconsiderable  and  partial  pain  in  the  orbit,  during  motion 
3f  the  eyeball. 

Inflammation  of  the  orbital  cellular  tissue  has  a  great 
iendency  to  run  into  suppuration.  This,  however,  does 
aot  always  take  place ;  the  inflammatory  action  may  sub- 
side, the  exuded  matter  be  absorbed,  and  the  eyeball 
return  to  its  place;  or  the  cellular  tissue  may  be  left 
Ji  a  state  of  induration,  the  eyeball,  perhaps,  become 
xmatirotic  from  pressure,  continuing  protruded  and  mo- 
lonless. 

In  the  acute  fonn,  when  suppui'ation  takes  place,  the 
iubjective  symptoms  are  also  much  the  same  as  in  the 
suppurative  stage  of  panophthalmitis,  but,  as  may  be  in- 
Vi-red  from  the  difference  in  the  scat  of  the  matter,  the 
<l)jective  differ.  The  eyeball  is  still  more  protruded,  but 
.(uhaps  not  otherwise  much  changed  in  appearance.  '  The 
natter  havmg  made  its  way  forwards,  points  of  fluctua- 
ion  present  themselves  either  behind  the  conjunctiva  or 
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beliind  the  skin  of  the  eyelids,  or  in  both  situations  at  the 
same  time. 

In  the  chronic  form,  that  suppuration  has  taken  place 
may  be  inferred,  if  the  patient  has  experienced  shiver- 
ings,  &c.,  though  suppuration  may  not  be  ushered  in  by 
any  marked  symptoms.  As  matter  accumulates,  the  pro- 
trusion of  the  eyeball  increases;  the  eyelids,  red  and 
oedematous,  are  distended  over  it,  and  besides  diminish- 
ing vision,  with  photopsy  and  diplopy,  the)  patient  com- 
plains of  a  feeHng  of  traction  in  the  orbit.  At  length, 
more  or  less  obscui'e  fluctuation  is  felt  at  some  point 
between  the  eyeball  and  margin  of  the  orbit. 

Causes. — Inflammation  of  the  cellular  tissue  of  the 
orbit,  which  is  a  rare  disease,  is  sometimes  of  traumatic 
origin.  More  frequently  it  appears  to  arise  from  cold  in 
persons  labouring  under  a  bad  state  of  health  or  consti- 
tution. In  erysipelas  of  the  eyelids,  the  inflammation  is 
apt  to  spread  to  the  cellular  tissue  of  the  orbit,  and  ter- 
minate either  iu  induration  or  in  diffuse  abscess.  In 
many  cases  the  iuflammation  occurs  without  any  very 
evident  cause. 

Prognosis. — Whether  the  inflammation  proceed  to  sup- 
pui-ation  or  not,  recovery  with  presei-vation  of  vision  may 
take  place ;  but,  on  the  other  hand,  it  sometimes  haj^pens 
that  amaurosis  is  occasioned  by  the  pressui-e  to  which 
the  eyeball  has  been  subjected.  In  the  acute  form  there 
is  additional  risk  of  injury  to  the  eye  fi-om  impHcation  of 
its  proper  tunics  in  the  inflammation ;  but  a  still  more 
formidable  event  is  the  extension  of  the  inflammation  to 
the  brain  or  its  membranes,  which  may  prove  fatal. 

Treatment. — The  possibility  of  a  foreign  body  lodged  in 
the  orbit  being  the  cause  of  the  inflammation,  is  always 
in  the  first  place  to  be  considered. 

In  the  acute  form  the  same  active  antiphlogistic  treat- 
ment above  indicated  for  phlegmonous  panophthalnutis 
(p.  249)  in  its  first  stage,  is  called  for. 

In  the  low  and  chi-onic  forms,  opium,  cordials,  and  sup- 
porting diet  are  indicated. 

When  abscess  has  formed,  the  matter  is  to  be  evacuated 
by  incision  at  the  point  of  fluctuation. 

If,  as  may  happen  in  the  chronic  form,  there  is  no 
fluctuation,  but  from  the  protrusion  of  the  eye,  and  other 
symptoms,  there  is  reason  to  fear  that  acciunulation  of 
matter  in  the  cellular  tissue  of  the  orbit  exists,  an  inci- 
sion should  bo  cautiously  made  into  the  orbit  thi'ough  the 
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skin,  between  tlie  margin  of  the  orbit  and  tbe  eyeball,  in 
the  situation  where  it  appears  most  Ukely  matter  is  col- 
lected. It  may  be  necessary  to  extend  the  incision  to  a 
considerable  depth — as  much  as  an  iach — before  the  mat- 
ter is  reached. 

After  the  abscess  has  been  opened,  matter  may  con- 
tinue to  be  discharged  for  a  considerable  time,  though 
there  be  no  disease  of  the  bone. 

2nd. — Inflammation  of  the  periorbita  and  hones  of  the  orlit. 

This  inflammation  sometimes  occurs  in  an  acute  form, 
but  more  fi-equently  in  a  chi'onic,  and  may  present  itself 
as  a  primary  affection,  or  as  a  consequence  of  ioflamma- 
tion  of  the  orbital  cellular  tissue. 

The  symptoms  are  in  general  similar  to  those  of  in- 
flammation of  the  orbital  cellular  tissue,  but  vary  some- 
what according  to  the  part  of  the  orbit  affected,  which 
may  be  the  exterior  margin,  just  within  the  cavity,  the 
lacrymal  fossa,  the  middle  part  of  one  of  the  walls,  or  the 
apex,  and  suppuration  is  equally  prone  to  take  place. 
The  inflammation  may,  however,  termiaate  in  resolution ; 
or,  in  the  chronic  form  especially,  its  event  may  be  thick- 
ening of  the  periorbita  and  bones. 

When  suppuration  takes  place,  and  the  abscess  has 
been  opened,  either  by  spontaneous  bursting  or  the  knife, 
the  opening  does  not  close,  but  becomes  fistulous,  and 
surrounded  by  fungous  granulations,  and  on  examination 
with  the  probe,  the  bone  is  felt  to  be  in  a  state  of  caries 
or  necrosis. 

Causes. — The  inflammation  may  be  traumatic,  but  ge- 
nerally it  is  owing  to  a  scrofulous  or  syphilitic  taint  of 
the  constitution,  or  both  at  the  same  time. 

Prognosis. — ^When  the  bones  of  the  orbit  have  become 
diseased,  exfoliation  may  after  a  time  take  place,  and 
allow  of  the  external  opening  closing,  but  the  skin, 
:  I Iready  perhaps  drawn  in  towards  it,  becomes  still  more 
■ ),  and  the  eyelid  retracted  and  incapable  of  being  drawn 
ver  the  eye  (lagophthalmos,  p.  662),  or  both  retracted  and 
verted  [ectropium,  p.  632). 
Treatment. — The  _  treatment  of  the  acute  and  chi-onic 
iorms  of  inflammation  of  the  periorbita,  and  of  the  bones 
of  the  orbit,  should  bo  the  same  as  that  recommended 
respectively  for  the  acute  and  chi-onic  forms  of  iuflamma- 
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tion  of  the  orbital  cellular  tissue,  in  the  purely  inflam- 
matory  stage,  and  in  the  stage  of  abscess. 

In  the  stage  of  fistula,  the  indication  is  to  promot 
exfoliation  of  the  bone,  according  to  general  surgical 
priaciples,  and  this  being  effected,  the  next  poiat  is  to 
prevent  distortion  of  the  eyelids,  or,  if  this  has  aheady 
taken  place,  to  remove  it  by  some  one  of  the  operatiye 
procedui-es  described  under  the  heads  of  ectropium  and 
lagojphthahnos. 


Section  n. — OKBiTAi  Geowths  akd  Txtmotirs. 

The  symiotoms  and  effects  of  orhital  growths  and  tumours 
are  : — 1.  Protrusion  of  the  eyebaU.  in  various  degrees  (fx 
oj)hthaImus).  2.  Misdii'ection  and  displacement.  3.  Im- 
paired mobility  to  a  greater  or  less  extent.  4.  Sometimes 
little  or  no  pain,  but  a  feeling  merely  of  fulness,  tension, 
and  ti-action.  Sometimes,  however,  more  or  less  pain. 
5.  Besides  diplopy,  as  the  necessary  efi'ect  of  misdii'ection 
of  the  eyeball,  impairment  of  vision,  with  photopsy,  even 
to  amaui'osis,  from  the  pressure.  6.  CEdema  of  the  eye- 
lids, with  more  or  less  distension  of  the  upper  and  ever- 
sion  of  the  lower.  7.  Sometimes  eventual  inflammation 
and  disorganization  of  the  eyeball  {exojyhthalmia).  8. 
Dilatation  of  the  orbital  cavity,  and  destruction  of  its 
walls,  and  consequent  fatal  pressure  on  the  brain,  the 
eyebaU,  perhaps,  continuing  to  resist  the  pressui-e. 

Orbital  growths  and  tumoui's  may  have  theii'  seat  in 
the  walls  of  the  orbit  or  in  its  cavity.  The  growths  and 
tumours  seated  in  the  walls  of  the  orbit,  ai'e  node,  or 
periostosis,  thickening  of  the  bone,  or  hyperostosis,  bony 
tumour,  or  exostosis,  and  cancer,  or  osteosarcoma.  Those 
which  occiu-  in  the  ca^atj'  of  the  orbit  are  : — sarcomatous 
or  fibrous,  encysted,  hydatidgeuous,  sciri'hous,  medullaiy, 
melanotic,  and  aneurismal. 

Both  walls  and  cavity  of  the  orbit  may  be  encroached 
on  by  tumoiu-s  ha\Tng  their  origin  in  adjoining  caviti^ 
— tho  nostril,  frontal  sinus,  maxillary  siaus,  sphenoid 
sinus,  cavity  of  the  cranium. 

Causes. — The  causes  of  orbital  tumoiu-s,  in  general,  are 
obscui'o.    In  many  cases  they  appear  to  have  formed  after 
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blows,  &c.,  on  the  margin  of  the  orbit,  but  often  they 
cannot  be  attributed  to  any  cause. 

Treatment. — The  diagnosis  of  orbital  tumours  is  oiten 
very  obscure.  Under  such  cii-cumstances  the  alterative 
mode  of  treatment  is  the  only  one  indicated.  When  the 
tumour  has  become  so  far  developed  that  its  nature  can 
be  ascertained,  what  further  treatment  may  be  called  for 
■will  admit  of  being  determined. 


INTRAOEBITAi  GROWTHS  AJSTD  TtTMOXTRS. 
1st. — Anemic  exopMlialmus. 

Simple  esophthalmus  or  prominent  eye  occurs,  de- 
pending apparently  on  some  infiltration  of  the  orbital 
cellular  tissue.  Such  cases  are  met  with  ia  leuco- 
phlegmatic  anemic  young  women,  who  are  often  affected 
at  the  same  time  with  goitre. 

On  exploration  of  the  chest,  irregular  action  of  the 
heart  is  usually  also  discovered. 

In  one  case,  both  the  exophthalmus  and  goitre  ap- 
peared after  an  injmy  to  the  middle  finger  of  the  right 
hand— the  esophthalmus  in  a  week,  and  the  goitre  m 
three  months.  There  was  puffiness  of  the  skin  all  round 
the  eyes.  The  sight  continued  perfectly  good  for  both 
near  and  distant  objects. 

Any  connexion  between  the  injury  and  the  exoph- 
thalmus and  goitre  in  this  case  was  not  very  evident. 

Treatment. — Iron  is  the  medicirie  which  has  been  found 
useful  in  such  cases. 

The  spirituous  solution  of  iodiae  (p.  88)  may  be  pamted 
over  the  goitre. 

2ndL.— Sarcomatous  and  fibrous  tumours  in  the  orhit. 

When,  ia  the  case  of  a  sarcomatous  tumour,  swelling 
'  presents  externally,  it  is  felt  to  the  touch  solid  and 
resisting. 

Sarcomatous  tumours  grow  slowly,  and  do  not  in 
general  attaia  any  great  size.  They  may  form  ia  any 
part  of  the  orbit. 

A  tumoiu'  of  the  kind  which  I  extii-pated,  had,  to  the 
naked  eye,  the  appearance  of  fat,  but  it  was  much  firmer 
and  more  consistent  to  the  touch,  and  presented  micro- 
scopical characters  altogether  different. 
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Fibrous  tumours  are  not  so  cii-cumsciibed,  and,  there- 
fore, do  not  admit  of  being  so  completely  removed. 
After  extii-pation  they  have  a  great  tendency  to  recm-, 
though  their  growth  may  take  place  but  slowly. 

Treatment. — The  only  treatment  applicable  to  such  . 
tumours  is  total  extii'pation. 

The  possibihty  of  extirpating  orbital  tumours  with  . 
safety  to  the  eyeball  and  neighboui-ing  parts,  will  depend 
on  the  situation,  connexions,  and  size  of  the  tumoui-.  If 
the  tumour  is  so  connected  that  it  cannot  be  whoUy 
extii'pated  without  the  eyeball,  this  also  must  be  re- 
moved, if  the  necessity  for  operation  is  imminent. 

According  to  the  situation  and  size  of  the  tumour,  so 
must  be  the  situation — whether  through  the  skin  or  con- 
junctiva— dii-ection,  and  extent  of  the  external  incision, 
and  the  necessity  of  dividing  one  or  other  eyelid  veiii- 
cally,  or  the  external  commissiu'e.  If  the  tumour  be 
seated  in  the  upper  part  of  the  orbit,  and  appears  on 
examination  by  the  touch,  whilst  the  upper  eyeUd  is 
moved,  to  be  on  the  orbital  side  of  the  levator  palpebrae, 
tSe  incision  should  be  through  the  skin;  but  if  on  the 
ocular  side,  through  the  conjrmctiva. 

The  external  incision  being  cautiously  but  freely 
made,  and  the  tumour  duly  exposed,  it  is  to  be  sei^ced 
with  a  hook  or  hooked  forceps,  drawn  fonvai'ds,  and  its 
separation  effected  by  careful  dissection  with  the  knife, 
assisted  by  the  handle,  the  finger,  and  curved  scissors, 
whilst  the  blood  is  assiduously  removed  by  an  assistant. 

The  surgeon  having  satisfied  himself  by  examination 
with  the  finger  that  the  whole  tumour-  has  been  removed, 
allows  the  bleeding  to  stop,  and  then  proceeds  to  dress 
the  wound. 

The  wound  is  first  to  be  carefully  cleansed  from  clotted 
blood — not  washed  with  water — and  then  if  it  admits  of 
being  filled  when  the  eyeball  is  gently  pressed  back  into 
the  orbit,  the  edges  of  the  wound  are  to  be  united  by 
suture  or  plaister,  or  both,  according  to  necessity.  If 
there  is  a  large  cavity  which  cannot  thus  be  filled,  the 
wound  must  be  kept  open,  but  not  stuffed  with  charpie.  : 

Great  care  is  i-equii-ed  in  the  after-ti'eatment.  It  has 
sometimes  happened  that  inflammation  of  the  orbital 
ccUular  tissue  has  supervened,  aud,  extending  to  the 
brain,  has  proved  fatal. 
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Srd. — Encysted  tumours  in  the  orhit. 

When  these  tumours,  which  may  originate  in  any  part 
,,f  the  orbit,  present  themselves  externally,  they  form 
between  the  eyeball  and  margins  of  the  orbit,  a  rounded, 
equal,  elastic  swelling,  more  or  less  distinctly  fluctu- 
ating, and  yielding  to  pressui'e,  so  as  to  retii'e  withm  the 

orbit.  .    .  i-L-  J 

The  cyst  of  the  tumour  is  m  some  cases  tmn  ana 
1  serous,  in  others  thick  and  fibrous,  with  cartilaginiform 
and  even  ossiform  depositions.  The  contents  may  be 
watery  [hygroma),  Like  suet  [steatoma],  hke  pap  {atheroma), 
or  like  honey  [meliceris).  Haii's,  and  in  one  case  a  tooth, 
have  been  foimd  among  the  contents  of  orbital  tumours, 
similar  to  what  is  of  more  frequent  occurrence  in  ovarian 
tumom-s. 

Treatment. — Total  extirpation  when,  from  the  situation 
and  connexions  of  the  tumoui-,  it  can  be  efl:ected;  if  not, 
partial  extirpation,  in  the  hope  that,  by  exciting  inflam- 
mation on  tiUing  the  cavity  with  charpie,  the  remams  of 
the  cyst  may  be  eventually  destroyed,  or  separated  and 
thrown  off  by  the  suppuiution.  In  some  cases  simple 
puncture  of  the  encysted  tumour  and  evacuation  of  its 
contents  have  been  performed  with  success. 


4th. — Hydatidgenous  cysts  in  the  orhit. 

Cysts  containing  hydatids  have  been  met  with  in  the 
orbit.  They  presented  the  characters  of  encysted  orbital 
tumours.  On  making  an  opening  into  the  prominent 
part  of  the  tumour,  fluid  was  evacuated,  followed  imme- 
diately in  one  case  by  a  large  hydatid,  in  another  case, 
after  two  or  three  days,  by  half  a  tea-cupful. 

The  following  case  of  echinococcus-cyst  in  the  orbit,  which 
lately  occurred  to  me,  appears  to  be  identical  with  those 
quoted  by  Dr.  Mackenzie  from  Schmidt  (f/e&er  die  Kranh- 
heiteii  des  Thranen-orguiis,  p.  73;  Wien,  1803),  who  ori- 
ginally described  the  disease,  and  called  it  G'landula 
lacrymalis  hydatoidea . 

A  man,  about  30  years  of  age,  was  brought  from  St. 
Pancras  workhouse  to  University  College  Eye  Infirmary, 
with  the  left  eye  in  a  state  of  exophthalmia.  The  dis- 
organisation being  great,  I  decided  on  first  excising  the 
protruding  eyeball  li'om  the  ocular  capsule.    This  being 
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efFected,  I  proceeded  to  explore  tie  ortit  by  the  touch 
and  found  that  the  cause  of  the  protrusion  of  the  eyebali 
•was  a  fluctuating  cyst  adheiing  to  the  upper  and  outer 
wall  of  that  cavity  and  extending  back  towards  its  bottom. 
The  removal  of  the  cyst  was  accordingly  the  next  object 
to  be  accomplished.  As  the  fir  st  step  towards  this,  I  sliti 
up  horizontally  the  external  commissui-e  of  the  eyehds.s 
together  with  the  adjacent  part  of  the  ocular  conjunctiva,! 
which  had  been  dissected  from  the  excised  eyeball.  The< 
anterior  part  of  the  cyst  was  thus  rendered  quite  acces-  - 
sible ;  and  aU  that  was  now  requii-ed  to  isolate  it  was,  to< 
divide  the  cellular  tissue  between  it  and  the  remaining  g 
contents  of  the  orbit — viz. ,  the  ocular  muscles,  capsule,  i, 
&c.  In  the  course  of  this  stage  of  the  operation,  it  was  s 
found  that  the  cyst  extended  back  deep  into  the  bottom  o 
of  the  orbit.  Thinking  it  therefore  not  advisable  to  follow  i 
it  with  the  knife  so  far,  I  contented  myself  with  removing  i 
as  much  of  it  as  appeared  to  be  safely  accessible.  On  first  '• 
opening  into  the  cyst,  a  large  quantity  of  serous  fluid : 
escaped ;  and  on  laying  it  fm-ther  open,  thei-e  was  dis-  - 
covered  what  appeared  to  be  a  smaller  cyst  lying  free  in  ; 
its  interior. 

This  smaller  cyst  being  lifted  out  with  a  pair  of  for-  - 
ceps,  was  found  to  be  about  the  size  of  an  ordinary  plum ;  ; 
and  proved,  on  examination  by  my  assistant,  Mi-.  Power,  . 
to  be  an  echinococcus  parent-sac,  or  vesicle,  with  its  s 
contained  fluid  and  colony  of  echinococci. 

The  cellulo-fibrous  external  cyst  was,  lastly,  dissected  I 
out  to  as  great  an  extent  as  was  considered  safe. 

Before  appljdng  the  di'essings,  the  wall  of  the  orbit,  . 
where  the  cyst  had  been  attached,  was  examined  with  the 
finger,  and  felt  to  be  beset  with  exostotic  spiciilne. 

The  operation  being  completed,  the  external  commis- 
sure was  reunited  by  suture,  and  the  space  left  by  the 
removal  of  the  cyst,  between  the  upper  and  outer  wall  of 
the  orbit  on  the  one  hand,  and  the  ocular  muscles,  cap- 
sule, &c.,  on  the  other,  was  lightly  filled  -with  charpie. 

Suppm-ation  from  the  cavity  was  duly  estabhshed,  and 
the  healing  wont  on  favourably.  The  condition  of  the 
parts  eventually  was  the  same  as  when  the  eyeball  is 
simply  excised. 

The  patient  appeared  to  be  fatuous;  and  the  attendant 
who  brought  him  to  the  hosjntal  informed  us  that  it  was 
sometimes  necessary  to  confine  him  to  the  lunatic  ward 
of  the  workhouse.    During  his  residence  in  the  hospital 
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iiiG  man  was  quiet  enougli.  Sometime  after  the  patient 
w  as  dismissed  from  the  hospital,  we  were  informed,  on 
sending  to  the  workhouse  to  inquire  how  he  was,  that  he 
'  id  been  transferred  to  the  county  lunatic  asylum. 

The  case  which  I  have  thus  related  aj^pears,  as  I  have 

served,  to  be  identical  in  nature  with  the  two  cases 
loted  from  Schmidt  in  Mackenzie's  Practical  Treatise, 
pp.  101-2,  under  the  name  of  encysted  tumour  of  the 
lacrymal  gland,  or,  as  Schmidt  himself  called  the  disease, 
Glandula  lacryonalis  hydatoidea. 

In  Schmidt's  first  case,  the  i3atient  died  without  any 
operation  having  been  attempted  for  his  relief.  On  ex- 
amination after  death,  the  tumour  was  found  lying  in 
connection  with  the  lacr5rmal  gland,  which  was  smaller 
than  usual.  It  was  composed  of  an  external  and  an  in- 
ternal membrane,  between  which  there  was  interposed  a 
quantity  of  fluid.  The  external  membrane,  or  covering, 
consisted  of  condensed  cellular  tissue,  and  could  not  be 
easily  separated  from  the  scattered  acini  of  the  lacrymal 
-gland.  The  internal  membrane,  which  was  very  fine, 
■  semi-transparent,  and  filled  with  a  limpid  fluid,  admitted 
of  being  freely  extracted  from  the  interior  of  the  external 
coveiing.  Schmidt,  correctly  enough,  recognised  this 
internal  membrane  as  a  hydatid ;  but  darkened  the  sub- 
ject by  his  hypothetical  speculations  concerning  the 
origin  of  the  tumoui-  in  the  lacrymal  gland.  In  my  case, 
although  the  external  cyst  encroached  on  the  lacrymal 
.  gland  anteriorly,  it  extended  to  the  bottom  of  the  orbit 
;  posteriorly,  and  there  was  no  indication  that  it  was 
originally  developed  in  the  lacrymal  gland,  rather  than 
in  the  cellular  tissue  of  the  orbit. 

In  Schmidt's  second  case,  the  tumour  was  punctured 
with  a  trocar  passed  londer  the  upper  eyelid.  A  quantity 
of  clear  fluid  was  thereby  evacuated  at  the  time,  and 
some  continued  to  issue  from  the  wound  for  several  days 
after.  At  last,  on  the  fom-teenth  day,  a  whitish  sub- 
stance presented  at  the  wound,  which,  being  seized  with 
a  forceps  and  drawn  out,  was  found  to  be  what  Schmidt 
recognised  as  an  hydatid  more  than  an  inch  in  diameter 

This  was,  no  doubt,  an  echinococcus  parent-sac  or 
vesicle,  with  its  contained  fluid  and  colony  of  echinoco'cci 
Like  that  extracted  in  my  case.    The  size  was  the  same.  * 

The  walls  of  the  echlnococcus-cyst  were  composed  of 
an  external  coat,  laminated,  extremely  tough,  and  of  a 
yellowish  colour,  and  an  internal  coat,  rough  and  GasUy 
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lacerated.  In  the  clear  fluid  fiUing  the  cyst,  Mr.  Powen 
found  suspended  an  immense  number  of  echiaacocci,i 
round  cells,  and  detached  hooklets.  The  echinococci,-; 
which  are  just  visible  to  the  naked  eye,  varied  a  good 
deal  in  length  and  outline ;  some  from  having  the  head* 
reti-acted,  some  from  having  it  protruded,  some  fronu 
being  in  different  stages  of  development. 

Siebold  has  shown  that  echinococci  are  capable  of  be-» 
coming  developed  into  a  species  of  ttenia,  and  that  there-* 
fore  they  may  be  viewed  as  larvae,  just  as  ajsticerci  tdobi 
cellulosce  have  been  found  to  be  a  species  of  tsenia  ia  aai 
undeveloped  state. 

Siebold's  experiments  consisted  in  mingling  lukewami 
milt  with  echinococci  veterinorum  and  giving  it  to  dogs.  5 
On  examining  the  animals  thus  fed,  after  an  interval  oh 
three  or  four  weeks,  Siebold  formd  in  their  intestines  ai 
species  of  thi-ee-jointed  tsenia,  into  which  the  echinococci: 
had  become  developed. 

5th. — Scirrhous  tumour  in  the  orlit. 

The  areolar  tissue  near  the  front  of  the  orbit  sometiines  ( 
becomes  hard,  tuberculated  and  scirrhous.  Behind  the  I 
eyeball  it  has  been  found  in  the  same  morbid  condition.  , 
The  whole  of  the  areolar  and  fibrous  tissues  between  the  i 
walls  of  the  orbit  and  the  eyeball  may  become  infiltrated  : 
with  scirx'hous  deposit,  compressing  the  eyeball  and  pro-  - 
trading  it  fr'om  the  orbit. 

6th. — Medullary  tumour  in  the  orhit. 

Medullary  tumoui's  are  developed  sometimes  slowly,  . 
sometimes  quickly,  with  more  or  less  pain,  &c.  They 
are  generally  soft  and  yielding,  and  communicate  to  the 
touch  a  deceptive  feeling  of  fluctiiation,  so  that  they  are 
apt  to  be  confoimded  with  encysted  tunaom-s.  Such  cases  ■ 
are  as  hopeless  as  medrdlary  tumour  of  the  eyeball. 

7th. — Melanotic  tumour  in  the  orhit. 

_  Melanotic  tumours  have  been  met  with  in  the  orbit., 
either  alono  or  in  conjunction  with  the  same  disease  in 
the  ej'eball. 
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Stli. — Aneurism  hy  anastomosis  in  the  orhit. 

Tumours  of  this  kind,  congenital  or  acquired,  occur  in 
the  orbit,  having  either  had  their  origin  there,  or  being 
an  extension  of  the  disease  from  the  eyelids. 

The  characters  of  such  tumours  are  their  pulsation, 
■with  whizzing  noise  in  the  head,  their  readilj'  becoming 
diminished  by  pressui'e,  and  increased  by  excitement  of 
the  circulation. 

Treatment. — Ligature  of  the  common  carotid  artery  has 
been  performed  with  success  ia  some  cases  of  this  disease ; 
first  by  Ml'.  Travers,  subsequently  by  Mr.  Dalrymple  of 
Norwich,  and  others.  In  other  cases  the  operation  has 
been  unsuccessful. 

Eecent  researches  have  rendered  it  doubtful  whether 
many  such  cases,  especially  the  acquired,  are  of  an 
anem-ismal  nature  at  all.  A  case  of  recovery  under  the 
use  of  ergot  is  recorded  by  Dr.  Holmes  in  the  American 
Journal  of  the  Med.  Sciences,  vol.  48. 

9th. — True  aneurism  in  the  orhit. 

Aneurism  of  both  ophthalmic  arteries  obsei'ved  on 
post-mortem  examination,  has  been  recorded  by  Mr. 
Guthrie. 

On  the  subject  of  traumatic  aneurisms  of  the  orbit,  see 
Mr.  Nunneley's  Paper  in  the  Medico-Chirui-gical  Trans- 
actions, vol.  42,  for  1859. 

EXTEA-ORBITAIi  GROWTHS  AND  TUMOURS  ENCROACHING 
ON  THE  ORBIT. 

Collections  of  matter  (pus  or  mucus),  cysts,  growths 
and  tumoui'S  originating  in  the  antrum,  nose,  frontal 
sinuses,  &c.,  and,  by  pressure,  breaking  through  the 
walls  of  their  own  cavity,  may  come  to  encroach  on  the 
orbit  and  displace  the  eyeball. 

A  tumour  may  make  its  way  through  the  os  unguis 
fi-om  the  nose  or  antrum,  and  come  to  jproject  in  the 
situation  of  the  lacrymal  sac,  so  as  to  simulate  a  case  of 
dacryocystitis.  Epithelioma  sometimes  appears  in  this 
shape. 
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CHAPTER  XI. 
INJURIES  OF  THE  EYE. 

Injuries  as  the  cause  of  various  diseases  of  the  eye  i 
are  spoken  of  passim  in  the  preceding  pages.  The  treat-  • 
ment  of  the  various  morbid  states  which  may  be  thei 
ultimate  effects  of  injury  has  also  been  considered.  Here  ; 
attention  is  directed  to  the  injuiies  at  the  time  of  their  : 
occurrence. 

Section  I. — Injueies  of  the  Conjuncttva  and 
Eyeball. 

INJURIES  of  the  CONJTfNCTIVA  FKOil  JNTRTJSION  OF 
FOREIGN  BODIES  INTO  THE  OCTJLO-PALPEBRAIi  SPACE. 

The  intiTision  of  foreign  bodies  into  the  oculo-palpebral 
space  of  the  conjunctiva,  theii"  removal  and  the  applica- 
tions necessary  in  the  first  instance  have  been  above 
treated  of  (p.  92,  et  seq.).  Here  the  injury  occasioned, 
and  its  treatment  come  to  be  considered. 

1st. — MecJianical  injuries. 

The  inflammation  "which  supei-venes  on  the  mechanical 
irritation  or  injmy  done  to  the  conjimctiva,  by  the  in- 
ti-usion  of  foreign  bodies  into  the  oculo-palpebi-al  space, 
or  by  simple  wounds  or  abrasions  of  the  membi-ane  by 
whatever  means  produced,  differs  very  much  in  different 
cases,  both  as  to  seat  and  as  to  uatiu'e  and  severity. 
Sometimes  the  inflammation  is  confined  to  the  conjunc- 
tiva, sometimes  it  is  internal ;  sometimes  less,  sometimes 
more  severe,  and  that  ii-rcspective  of  the  severity  of  the 
injury.  When  conjunctival,  the  inflammation  may  pre- 
sent the  scrofuloiis  character  or  it  may  be  puro-mucous. 

Those  differences,  though  they  may  bo  determined  in 


CHEMICAL  INJURIES. 


737 


M)me  degi-ee  hy  the  nature  of  tlie  injuiy,  depend  also  very 
luucli  on  the  age  and  constitution  of  the  patient. 

Treatment. — See  Traumatic  Ophthalmia,  p.  256,  at  seq. 

It  is  to  be  here  observed  that  a  certain  degree  of  in- 
ilammatory  congestion  is  excited  by  an  injuiy,  and  will 
outinue  until  the  healing  process  is  completed,  being  a 

cessary  condition  for  the  supply  by  exudation  of  the 
lymph  necessary  for  that  piu-pose  (p.  98).  It  is  vain, 
therefore,  as  well  as  improper  to  attempt  the  resolution  of 
this  due  degree  of  ioflammation.  It  is  only  to  moderate 
undue  inflammatory  action  that  interference  is  called  for. 
The  distinction  between  due  and  undue  must  be  learned 
by  experience  under  the  guidance  of  the  principles  pre- 
viously laid  down. 

2nd. — Chemical  injuries. 

According  to  their  degree  of  concentration,  and  the 
length  of  time  they  have  been  allowed  to  remain  in  the 
'  ye,  bodies  chemically  active  may  simply  excite  more  or 
ss  severe  inflammation,  internal  as  well  as  external ;  or 
i.iay  at  once  produce  very  material  organic  injury,  which 
is  of  course  also  followed  by  inflammation. 

That  the  conjunctiva  can  bear  a  great  deal  in  this  way 
13  proved  by  the  strong  irritants, — such  as  nitrate  of 
r  silver  ointment,  or  even  nitrate  of  silver  in  substance, — 
I  frequently  applied  to  it  by  way  of  treatment,  and  by  the 
i  circumstance  that  melted  pitch,  tallow,  and  even  lead, 
i   have  fallen  into  the  eye,  without  any  bad  ultimate  result. 

In  some  cases,  however,  the  effects  of  the  action  of  such 
;   agents  are  both  severe  and  destructive. 
I      The  chemical  agents,  the  intrusion  of  which  into  the 
oye  not  unfi-equently  occurs,  are  lime,  mineral  acids,  and 
the  Hke,  or  burning  hot  substances. 
Lime. — According  as  it  is  in  the  state  of  quick  lime, 
1  slaked  lime,  or  mortar,  and  according  to  the  quantity  in- 
truded into  the  eye,  and  the  length  of  time  it  has  lain 
J  there,  so  will  be  the  extent  of  the  injuiy. 

Quick  lime  is  very  fatal  to  the  ej'c.  Not  only  is  the 
•epithelium  of  the  conjunctiva  and  cornea  immediately 
;  decomposed,  but  theu-  proper  substance  may  be  more  or 
less  completely  destroyed,  and  the  eye  for  ever  rendered 
I  useless. 

Slaked  lime  does  not  produce  such  immediate  mischief. 
The  conjunctiva  and  cornea  are  thickened,  and  rendered 
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of  an  opaque  white  appearance  from  decomposition  offl 
their  epithelium,  wherever  they  have  been  dii'ectly  acted: 
on  by  the  caustic.  Sloughs  of  the  conjunctiva  may  bet 
formed,  and  thrown  off,  leaving  the  sclerotica  or  tarsal JI 
cartilage  exposed,  as  the  case  may  be. 

The  conjunctiva  is  white  at  the  places  where  the  limeci, 
has  acted  most  severely, — it  elsewhere  presents  vascular  r| 
injection  and  small  spots  of  extravasation  of  blood.  The  el 
conjunctiva  is  of  a  peculiar  red  and  white  marbled  ap--! 
pearance.  •  11 

The  decomposed  epithelium  peels  off  in  opaque  white  al 
flakes.  Over  the  cornea,  it  first  i-ises  in  a  blister,  andil 
when  it  has  peeled  off,  the  proper  substance  is  left  smooth,  .1 
but  somewhat  opaque,  and  vessels  soon  form  in  it.  I 

If  the  action  of  the  lime  have  not  extended  to  the?l 
proper  substance  of  the  cornea,  and  if  the  inflammation . 
which  follows  is  moderate,  the  transparency  of  the  cornea  .  i 
may,  when  the  epithelium  is  regenerated,  be  gradually.! 
restored  in  a  gi-eater  or  less  degi'ee,  but  vascularity  of  the  I 
structure  will  probably  remain.  ' 

If  the  Ume  have  acted  more  deeply,  or  if  severe  iuflam-  ■  i 
mation  has  ensued,  the  cornea  may  never  again  become 
clear. 

Sidphuric  acid. — This  has  been  sometimes  thrown  iato 
the  eyes  of  persons  with  the  criminal  intention  of  destroy-  • 
ing  sight.  In  such  cases,  besides  the  injury  to  the  face 
and  eyelids,  the  conjunctiva  appears  almost  scaiTed,  being 
white,  soft,  and  swollen.  It  afterwai'ds  peels  off,  while 
the  comea  rapidly  becomes  disorganized  by  infilti-ation  of 
pus,  ulceration,  and  sometimes  sloughing. 

Though  the  immediate  effects  of  the  injiuy  may  not  be 
to  such  an  extent  as  the  above.  Dr.  Mackenzie  remarks 
that  dangerous  symptoms,  such  as  onyx  and  iritis,  are 
apt  to  occm-  in  such  cases,  weeks  after  the  receipt  of  the  » 
injury.    Sympathetic  ophthalmia,  also,  is  liable  to  occur.  • 

Symblepharon,  either  mediate  or  immediate,  and  to  a  » 
greater  or  less  extent,  is  a  common  effect  of  injury  of  the  t 
conjunctiva  by  caustic  substances.  The  con-esponding  r 
surfaces  of  the  eyeball  and  eyelid  having  been  left  raw  • 
by  corrosion,  ulceration,  or  sloughing,  unite  dii-cctly,  or,  . 
what  reuiuius  of  tho  conjunctiva  is,  in  cicatrizing,  di-awn  • 
together. 

JJiirniiif/  hot  suhstaiicrs. — Bm-ns  blister  the  conjunctiva  i 
and  cornea,  and  sometimes  excite  veiy  destructive  inflam- 
mation. 
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"When  gunpo-wder  is  exploded  against  the  ej''e,  besides 
ithe  bui-n  which  takes  place  by  the  flame  and  the  grains 
in  a  state  of  ignition  which  are  projected  against  the 
organ,  unexploded  grains,  when  the  gunpowder  has  been 
iconfined,  as  in  a  flask,  are  apt  to  be  projected  against  and 
:  to  fix  in  the  skin  of  the  eyelids,  the  conjunctiva,  and  the 
cornea.  A  grain  has  even  penetrated  right  through  the 
cornea. 

Treatment. — The  removal  of  caustic  or  hui-ning  hot  sub- 
:  stances,  whether  solid  or  fluid,  and  grains  of  gunpowder, 
and  the  treatment  in  the  first  instance,  have  been  above 
considered  (p.  92). 

To  moderate  the  inflammatory  reaction  as  much  as 
possible,  the  patient  must  be  kept  at  rest,  and  his  bowels 
opened;  blood  should  be  abstracted  by  venesection  or 
leeches,  and  the  eye  covered  with  cold  lotions. 

The  inflammation  which  supervenes  must  be  treated 
according  to  its  nature  and  severity.  Most  commonly 
the  inflammation  is  puro-mucous  conjunctivitis. 

INJTJEIES  OF  THE  EYEB^\XL  AND  ITS  PEOPER  TUIflCS. 

1st. — Concussion  of  the  eyeball. 

Amaurosis  is  a  not  unfrequent  cons3quence  of  even  very 
slight  blows  on  the  eyeball,  with  or  without  any  visible 
injury  of  the  organ. 

Blows,  contusions,  and  wounds  of  the  eyebrow  and 
I  margin  of  the  orbit,  without  any  visible  injmy  of  the 
:  eyeball,  may  also  occasion  amaui'osis.  In  such  cases  the 
amaurosis  is  considered  to  be  owing  to  concussion  of  the 
retina  (p.  542),  though  most  probably  to  extravasation  of 
blood.  A  case  of  laceration  of  the  retina  and  choroid 
from  the  splinter  of  a  shell  striking  the  temple  is  related 
above  (p.  59). 

As  in  wounds  of  the  eyebrow,  the  frontal  branch  of  the 
fifth  nerve  is  often  injm-ed,  the  oi^inion  has  been  enter- 

■  tained,  that  the  amaurosis  is  in  some  manner  connected 
with  that  injui-y  rather  than  concussion.  Although  this 
can  scarcely  be  admitted  as  regards  amaurosis  imme- 
diately consequent  on  the  injury,  it  is  by  no  moans 
unhkely  that  injury  of  the  fifth  nerve,  by  determining 

■  slow  internal  ophthalmia,  may  prove  a  cause  of  the 
amaurosis,  which  sometimes  comes  on  subsequently  to 
the  injury. 
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Treatment. — ^For  tlie  treatment  of  tlie  amaurosis  fromji 
concussion  of  the  eyeball,  see  p.  549.  T 

The  effect  of  a  blow  on  the  eye  may  be  evident  internal  .\ 
inflammation  with  amam-osis,  probably  from  extravasation 
of  blood  implicating  the  retina.  A  man  received  a  box 
on  the  eye  :  when  seen  a  few  days  after,  there  was  found  , 
cii'cumcorneal  injection,  both  sclerotic  and  conjunctival;  i 
the  coloui'  of  the  uis  changed,  and  the  pupil  dilated.  He  A 
could  not  recognise  a  person,  but  could  just  see  that  there  •  j 
was  something  before  him. 

Yenesection  to  3xij.,  and  one  grain  of  calomel  three', 
times  a  day,  were  ordered. 

A  few  days  after,  the  inflammation  was  much  dimi-^- 
nished,  and  the  sight  so  far  improved  that  the  patii 
could  now  recognise  a  person  before  him. 


2nd. — Contused  wounds  of  the  eyebaU. 


ienu 

1 


The  eyeball  bears  simple  incised  wounds  very  weU,  but 
not  contused  wounds.  Injuries  of  this  kind,  in  fact,  axe 
very  dangerous. 

In  injuries  of  the  eyeball  fi'om  contused  wounds,  occa- 
sioned, for  example,  by  small  shot,  fragments  of  per- 
cussion caps,  &c.,  striking  it,  even  without  penetrating 
into  its  interior,  if  blindness  from  attending  concussion 
should  not  be  the  immediate  effect,  it  will  geneiully  be 
eventually  occasioned  by  the  destructive  internal  inflam- 
mation which  supervenes.  But  in  addition  to  this,  the 
uninjiu-ed  eye  is,  as  above  shown  (p.  256),  very  prone  to 
become  similarly  affected  with  internal  inflammation.  _  . 

In  cases  in  which  small  shot,  fragments  of  percussion 
caps,  &c.,  have  peneti-ated  and  lodged  in  the  eye,  the 
efl'ect  is  often  persistent  inflammation  and  disorganization 
of  the  organ  with  severe  pain. 

A  young  gentleman  was  brought  to  me  from  "WaleB 
who  had  received  a  wound  of  the  eye  fi-om  the  projection 
of  fragments  of  a  percussion  cap  against  it.  There  ^nis  a 
wound  at  the  margin  of  the  cornea  with  prolapsus  iridis. 
Tho  ii-is  was  qmte  gi-een.  With  the  inflammation  there 
were  severe  pain  and  intolerance  of  light  Sight  was  lost, 
but  there  was  photopsy. 

I  excised  the  eyeball,  and  in  a  few  days  the  MV 
recovered  his  health  and  spiiits,  which  had  begun  to  M 
him. 


I 
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On  examination  of  the  excised  eyetall,  I  found  a  small 
fratjment  of  cap  imbedded  in  the  ciliary  zone.  The  pos- 
terior chamber  was  fiUed  with  lymph.  The  retina  was 
detached  and  crumpled  together  by  effusion  of  blood  and 
seiaim  between  it  and  the  choroid. 

Spd. — General  extravasation  of  blood  in  the  eye  from  injury. 

Eeference  is  made  under  the  head  of  Hfemophthalmus 
at  p.  309  to  this  place  for  a  notice  of  extravasation  of 
blood  in  the  eye  from  injury. 

Sometimes  the  aqueous  humour  is  so  mixed  with  blood, 
that  the  cornea  presents  a  deep  uniform  chocolate  hue, 
thi'ough  which  neither  pupil  nor  iris  can  be  seen. 

The  posterior  segment  of  the  eye  may  be  also  infil- 
trated with  blood  and  disorganised.  That  this  has  taken 
place  cannot,  however,  be  determined  at  first,  though 
from  the  severity  of  the  injury  it  may  be  suspected. 

Sometimes  the  bottom  only  of  the  anterior  chamber 
seems  to  contain  effused  blood ;  but  if  the  pupil  be  dilated 
by  atropia  and  examined  with  the  ophthalmoscope,  deeper 

■  seated  extravasation  may  be  detected. 

In  the  less  severe  injm-ies,  the  effused  blood  becomes 
absorbed  and  sight  is  regained. 

In  the  more  severe  injuries  the  e5^e  becomes  atrophic. 

It  is  sometimes  found  necessary  to  excise  the  injured 
eye,  on  account  of  its  continuing  the  seat  of  pain,  or  on 
account  of  the  opposite  eye  being  threatened  -nath  sym- 
pathetic ophthalmia. 

4th. — Injuries  of  the  cornea. 

Foreign  lodies  imbedded  in  the  cornea. — The  removal  of 
I  foreign  bodies  adhering  to  the  surface  of  the  cornea,  or 
i  imbedded  merely  in  its  conjunctival  layer,  has  been  above 
I  treated  of.  Here  foreign  bodies  imbedded  in  the  substance 
I  of  the  cornea  fall  to  be  considered. 

Chips  of  pure  metal,  splinters  of  glass,  stone,  hard 
'  wood,  and  the  like,  projected  against  the  eye,  often  stick, 

■  more  or  less  deeply,  in  the  cornea,  or  even  wholly  pene- 
trate it,  and  lodge  in  the  interior  of  the  eye.  If  a  part 
of  the  foreign  body  remains  projecting,  very  great  irri- 

'  tation  ensues,  but  if  the  body  has  sunk  fairly  in  the 
.substance  of  the  cornea,  it  may  produce  little  reaction, 
or,  becoming  enveloped  in  a  capsule  of  lymph,  may  cease 
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to  be  a  cause  of  iiTitation,  and  the  mflammation,  to  wticL 
it  has  given  rise,  subside  ;  the  cornea  at  the  part  remain- 
ing opaque.    More  frequently,  however,  ulceration  of  the 
cornea  takes  place  around  the  foreign  body,  which  thus  4 
becomes  loose  at  the  bottom  of  the  ulcer,  requiring  but  &i 
touch  for  its  detachment.  f 

When  a  chip  of  iron  sticks  in  the  cornea,  and  is  allowed} 
to  remain  any  time,  it  becomes  oxidated,  and  tinges  the} 
adjacent  cornea  of  a  brown  colour.  j 

If  any  part  of  a  foreign  body  which  has  penetrated  theal 
substance  of  the  cornea  projects,  it  is  to  be  seized  with 
forceps  and  drawn  out ;  but  if  it  does  not  project,  it  is  a 
necessary  to  use  a  pointed  instrument,  such  as  a  large  and  J 
rather  blunt  cataract  needle  for  its  dislodgment.  In  i 
doing  this,  great  care  should  be  taken  not  to  cause  any  r 
abrasion  of  the  cornea,  and  never  to  scrape  it,  with  the  J 
intention  of  removing,  for  instance,  the  brown  speck  left  t 
by  the  oxidation  of  a  fragment  of  ii'on — such  a  speck  it  is  ! 
well  not  to  interfere  with. 

When  the  foreign  body  is  in-egular  in  shape,  and  has  ? 
penetrated  the  cornea  obUquely,  and  to  some  extent,  it  : 
may  be  necessary  to  make  an  incision  with  a  cataract 
knife,  so  as  to  expose  the  body,  which  is  then  to  be  seized  I 
with  a  forceps,  or  tm-ned  out  with  the  spatula. 

Abrasions  of  the  cornea. — Though  the  surface  of  the  » 
cornea  may  be  touched  without  inconvenience,  a  sudden  ; 
wipe  on  it,  with  a  handkerchief,  for  instance,  causes 
considerable  uneasraess,  laci-ymation,  and  intolerance  of 
light  for  a  time. 

Abrasion  of  the  cornea  is  sometimes  produced  by  a 
scratch  of  the  finger  nail,  or  by  awkward  attempts  to  re- 
move a  foreign  bodj^ ;  or  it  is  the  result  of  a  stroke  with 
a  twig,  or  with  an  ear  of  corn,  an  accident  to  which 
reapers  are  much  exposed. 

Punctured  and  incised  ivounds  of  the  cornea. — The  punc- 
ture or  incision  made  in  the  cornea  in  operations  gene- 
rally heals  soon  and  kindly  ;  and  even  woxinds  produced 
by  accident  sometimes  heal  beyond  expectation,  though 
thoy  are  not  uu  frequently  followed  hy  severe  and  de- 
structive inflammation.  Such  a  result  is  readily  ac- 
counted for  by  the  contusion  of  the  whole  eye  attending 
the  accident,  by  the  irregularity  of  the  woiind,  perhaps 
a  bad  state  of  health  at  the  time,  and  not  vmfrequcnfly 
by  the  neglect  vdth.  which  the  case  is  apt  to  be  treated 
at  first. 
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The  immediate  effect,  in  cases  of  penetrating  -wounds 
of  the  cornea,  is  escape  of  the  aqueous  humom-,  and, 
sometimes,  protrusion  of  the  iris.  It  is  this  latter  cii'- 
cumstance,  when  it  occui's,  which  constitutes  the  prin- 
cipal difhculty  of  the  case,  for  the  mere  wound  of  the 
cornea  may  heal,  and  the  aqueous  humour  be  renewed  in 
from  thirty-six  to  forty-eight  hours.  Even  when  the 
accident  is  quite  recent,  it  is  seldom  we  succeed  in  re- 
turning the  iris  to  its  natural  position- — never,  if  but  a 
few  hom-s  have  elapsed. 

If  the  u-is  be  but  slightly  engaged  in  the  wound  of  the 
cornea,  and  if  this  be  towards  the  circumference,  the  first 
thing  to  be  tried  is  the  application  of  the  Calabar  bean 
di'op  or  gelatine  (p.  83).  The  tendency  of  the  pupil  to 
contract  being  thus  excited,  disengagement  of  the  iris 
fi-om  the  wound  of  the  cornea  is  expected  to  follow.  This 
proceeding  may  be  aided  by  attempts  to  push  the  iiis 
back  into  its  place  with  a  blunt  probe.  But,  of  coiu'se, 
all  this  would  be  useless  if  the  iris  were  at  aU  strangu- 
lated in  the  wound  of  the  cornea. 

If  the  wound  of  the  cornea  be  nearer  the  centre,  and  if 
it  be  the  pupillarj^  portion  of  the  iiis  which  is  prolapsed, 
dilatation  of  the  pupil  by  belladonna,  prejudicial  in  the 
former  case,  may  be  tried  in  this. 

In  regard  to  exciting  the  pupil  to  contract  or  dilate,  it 
is  to  be  remarked,  that  though  the  contractile  power  of 
the  iiis  appears  very  considerable  whUe  supported  by  the 
aqueous  humoui',  it  becomes  almost  null  when  this  is 
removed,  in  consequence  of  the  resistance  of  its  own 
weight,  and  the  pressure  of  adjacent  parts,  to  say  nothing 
of  its  engagement  in  a  wound  of  the  cornea. 

If  protrusion  of  the  iris  be  evidently  kept  up  by  the 
aqueous  humour  pressing  it  forward,  this  should  be 
evacuated  by  puncture. 

K  the  attempts  to  return  the  iris  have  failed,  and  if 
the  case  be  still  recent,  the  protruding  iris  should  be 
snipped  off  with  scissors,  especially  if  it  be  the  pupillary 
edge,  and  then  friction  employed  as  before.  By  this  pro- 
ceeding we  may  preserve  the  cornea  entire,  though  with 
a  pupil  large  and  irregular.  By  leaving  the  iris  pro- 
ti-uded,  synechia  anterior  and  contracted  pupil,  with 
opacity  of  the  coniea  to  a  greater  or  loss  extent,  if  not 
partial  staphyloma,  inevitably  result. 

If  some  time  has  already  elaiisod  since  the  accident 
the  case  falls  into  the  category  of  ophthalmia,  attended 
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by  penetrating  ulceration  of  tlie  cornea,  and  protrusion ; 
of  the  iris. 

A  penetrating  wound  of  the  cornea,  at  its  margin,: 
sometimes  closes  by  the  conjunctiva  alone  beaUng  over  it[  i 
■while  the  proper  substance  of  the  cornea  remains  iin-  • 
united.  The  consequence  is,  the  aqueous  humour  elevates ! 
the  conjunctiva  in  the  form  of  a  vesicle.  This  state  of  i 
parts  is  ca,lled  fistula  cornece,  and  must  be  distinguished  i 
fi'om  hernia  corneas  and  partial  staphyloma. 

A  man,  thirty-eight  years  of  age,  came  under  my  care,  \ 
on  account  of  a  sudden  amaurosis  of  the  right  eye  from  j 
extravasation  of  blood  implicating  the  retina.  At  the  a 
age  of  four  years  this  individual  received  a  penetrating  ; 
wound  of  the  left  eye,  of  the  kind  under  consideration.  '. 
At  present  a  vesicle  stiU  forms  now  and  then  at  the  seat  I 
of  the  wound. 

After  snipping  off  the  elevated  conjunctiva,  the  orifice  8 
in  the  proper  substance  of  the  cornea,  leading  into  the  ? 
anterior  chamber,  is  to  be  touched  freely  with  the  lunar  r  I 
caustic  pencil,  or,  as  above  mentioned  at  p.  387,  the 
pointed  nitrate  of  silver  pencil  may  be  thnist  into  the 
vesicle  without  any  previous  puncture. 

Treatment  of  inflammation  excited  hy  injury  of  the  cornea. 
—The  inflammation  may  be  very  slight,  and  readily  sub- 
side by  rest,  cold  lotions,  and  antiphlogistics. 

The  result  of  injury  of  the  cornea,  however,  even  when 
trifling  in  degree,  is  not  alwaj^s  so  sHght.  The  inflam- 
mation is  sometimes  severe,  obstinate,  and  dangerous, 
involving  not  only  the  cornea  itself,  but  also  other  parts 
of  the  eye,  both  external  and  internal.  The  membrane 
of  the  aqueous  humour  is  particularly  liable  to  suffer ; 
and  iritis  on  the  one  hand,  and  inflammation  of  the  pro- 
per substance  of  the  cornea,  ending  in  purulent  infiltra- 
feration,  on  the  other,  are  not  imfrequent  com]ilications. 
Sometimes  the  posterior  segment  of  the  eyeball  becomes 
involved. 


5th. — Inflammation  from  abrasion  of  the  cornea. 

A  severe  foi-m  of  inflammation  is  often  met  in  conse- 
quence of  abrasion  of  the  cornea,  though  a  similar  in- 
flammation may  arise  from  other  injuries  of  the  cornea. 
The  patient  presents  himself  to  tlie  surgeon  with  the 
cornea  muddy,  the  iris  discoloui-ed,  the  pupil  contracted, 
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and  considerable  conjunctival  and  sclerotic  injection, 
such  as  is  seen  in  catarrho-rlieumatic  ophthalmia  (p.  208, 
et  seq.).  These  objective  symptoms  are  accompanied  by 
fever,  severe  circumorbital  or  temporal  pain,  aggravated 
at  night,  and  dinmess  of  vision. 

If  the  inflammation  be  allowed  to  inin  on,  or  if  treat- 
ment fail  to  arrest  its  progress,  purulent  infiltration  of 
the  cornea,  hj^popyon,  and  effusion  of  lymph  into  the 
pupil,  may  take  place  singly  or  together.  The  ulti- 
mate result  is  loss  of  the  eye,  either  by  the  bursting 
of  the  cornea,  and  the  formation  of  staphyloma,  or  by 
atrophy. 

In  such  a  case  mercury  is  our  principal  remedy,  after 
the  abstraction  of  blood.  The  extent  to  -which  venesec- 
tion should  be  carried  ought  to  be  carefully  regulated  by 
the  circumstances  of  the  case  ;  it  is  not  to  be  dreaded  too 
much  on  the  one  hand,  nor,  on  the  other,  pushed,  by 
repetition,  too  far.  The  pupil  is  to  be  kept  dilated  by 
belladonna  lotion  or  the  solution  of  atropine :  and  when 
the  progress  of  the  inflammation  is  arrested,  the  exhibi- 
tion of  bark,  as  a  general  remedy,  and  the  apj)lication 
of  the  drops  of  the  bichloride  of  mercuiy  with  vinum 
opii  (p.  83)  as  a  local  remedy,  will  powerfully  promote 
the  cure. 

A  woman,  set.  46,  received  an  injury  of  the  left  eye 
from  her  husband's  finger  being  thrust  into  it.  On  the 
second  day  after,  the  sm-face  of  the  cornea  was  found 
abraded,  and  there  was  considerable  conjunctival,  to- 
gether with  some  circumcomeal  sclerotic  injection.  The 
iris  was  somewhat  discoloured  and  the  pui^il  contracted. 

The  patient  complained  of  great  pain  in  the  eye  over 
the  eyebrow  and  in  the  temple,  of  the  same  side,  and  in 
addition  pain  still  more  severe  over  the  eyebrow  of  the 
opposite  side  ;  the  pain  shot  to  the  back  of  the  head. 

Calomel  (gr.  iij.)  and  Dover's  powder  (gr.  viij.)  were 
ordered  to  be  taken  at  bed-time,  and  black  draught  next 
morning;  after  that,  calomel  (gr.  j.)  and  Dover's  powder 
(gr.  ijss.)  three  times  a  day.  The  belladonna  lotion  to  be 
used  for  fomenting  the  eye  with. 

Under  this  treatment  improvement  took  place,  and  I 
saw  nothing  more  of  the  patient  for  a  month,  when  she 
retuimed  complaining  that;  throe  nights  before,  she  awoke 
with  dreadful  pain  in  the  loft  eye  and  temple,  and  across 
to  the  other  side.  On  examination,  I  found  conjunctival 
and  sclerotic  injection,  with  a  small  ulcer  nearly  iu  the 
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middle  of  the  cornea;  the  ii-is  discoloured  and  the  pupil.! 
somewhat  contracted.    She  was  suifeiing  sharp  pain  inii 
the  eye,  apparently  from  the  ulcer  of  the  cornea ;  also.i 
cii-cumorbital  and  temporal  pain  extending  fi-om  the  lefti 
to  the  right  side. 

Venesection  was  ordered  and  a  repetition  of  the  calomel! 
and  Dover's  powder  at  bed-time,  with  black  draught  next: 
morning,  and  after  that  calomel  (gr.  j.)  and  opium  (gi*. 
three  times  a  day. 

She  bore  the  abstraction  of  3xij.  of  blood  well. 

On  the  thii-d  day  after  this,  the  report  was — "  Eyesi 
almost  well  to-day." 

A  man,  set.  45,  was  under  my  care  some  years  ago,  i 
on  account  of  an  injury  to  the  left  eye,  occasioned  byj 
an  infant  thrusting  its  finger  into  it,  and  abrading  the* 
cornea,  and  on  which  inflammation  of  a  cataiTho-rhen-  • 
matic  character  supeiTened. 

Subsequently  he  suifered  a  similar  injury,  which  was  ■ 
followed  by  similar  symptoms.    The  vasciilai-  injection  of 
the  eye  was  slight,  but  the  circumorbital  pain  was  very 
severe. 

Had  been  subject  to  and  was  then  suffering  from  rheu- 
matism. 

To  take  calomel  (gr.  iij.)  and  Dover's  powder  (gr.  x.) 
at  night,  and  black-di-aught  next  morning. 

Two  days  after  this,  the  eyes  were  found  much  better. 
No  marked  vascularity.  The  circumorbital  pain  gone: 
merely  some  slight  pricking  pain  over  the  eye.  The 
rheumatic  pains  principally  confined  to  the  head.  To 
take  the  alkaline  colchicum  mixture. 

A  boy,  xt.  5.  The  finger  of  an  infant  was  accidentally 
thrust  into  his  right  eye.  On  examination,  the  indented 
mark  of  the  finger  nail  was  obsei-ved  about  the  middle  of 
the  cornea,  the  pujiil  was  considerably  conti'acted,  there 
was  great  intolerance  of  light.  The  cluld  did  not  com- 
plain mucli  of  pain. 

Two  leeches  to  the  ej'O  were  ordered,  and  a  powder  con- 
sisting of  hydi'arg.  c.  crcta  and  rhubai'b. 

Wlien  the  patient  was  next  seen,  the  eye  was  found 
much  better,  tho  vascularity  diminished,  the  intolerance 
of  light  less,  and  the  pupil  no  longer  so  much  conti-acted. 

6th. — Foreign  bodies  in  the  aqueous  chaml)ei-s. 
Foreign  bodies  may  penetrate  right  through  the  comen 
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and  remain  lodged  in  the  anterior  cliamber,  often  at  the 
same  time  sticking  in  the  iiis  or  crystalline.  Eyelashes 
have  in  several  instances  been  driven  in  thi'ough  a  wound 
of  the  cornea :  some  of  these  cases  have  been  described  as 
examjDles  of  development  of  haix'S  within  the  eye. 

If  the  wound  in  the  cornea  be  large  enough,  an  attemj)t 
may  be  made  to  extract  the  foreign  body  through  it  by 
means  of  the  smaU  hook  or  forceps  delineated  at  page 
392.    If  not  large  enough,  and  if  so  placed  that  en- 
largement of  it  would  not  be  advisable,  a  clean  section 
of  the  cornea  near  its  margin  should  be  made,  of  the 
necessary  size,  and  on  the  side  where  it  appears  the 
I  foreign  body  will  admit  of  being  most  readily  seized.  It 
I  sometimes  happens  that,  on  section  of  the  cornea,  the 
foreign  body  escapes  along  with  the  aqueous  humour, 
'  when  this  has  not  been  previously  evacuated. 

Foreign  bodies,  though  not  extracted,  may  cease  to 
I  cause  irritation  by  becoming  inclosed  in  a  capsule  formed 
1  of  lymph  deposited  around  them ;  or,  in  the  case  of  small 
particles  of  iron  or  steel,  as  the  point  of  a  cataract  knife 
or  needle  accidentally  broken  otf  during  operation,  they 
I  may  become  oxidised  and  dissolved. 

A  lad,  Eet.  14,  seven  or  eight  years  ago  accidentally 
I  thrust  a  small  shoemaker's  knife  into  the  right  eye,  at 
I  the  upper  and  outer  edge  of  the  cornea.    The  wound  im- 
plicated the  sclerotica  and  extended  halfway  across  the 
cornea.  The  lens  had  been  wounded,  and  prolapsus  iridis 
I  taken  jjlace.   On  examination,  the  iiis  was  found  dragged 
up  towards  the  cicatrice,  behind  which  the  contracted 
pupil  was  partly  hid.    By  looking  fi."om  below  a  piece  of 
opaque  capsule  in  the  pupil  could  be  seen.    The  iiis  was 
I  tremulous,  and  on  the  anterior  surface  of  its  lower  jpart 
there  lay  an  eyelash  dii'ected  fi'om  above,  downwards'  and 
inwards.   The  fonner  free  extremity  of  the  hair  aj^peared 
to  be  implicated  in  the  cicatrice,  and  the  root  part  was  that 
1  which  was  dii-ected  downwards  and  inwards  to  within  one- 
;  twentieth  of  an  inch  of  the  ciliary  margin  of  the  iris. 
I  The  httle  black  point  of  the  bulb  and  the  white  part 
I  above  were  still  quite  appreciable.    The  haii-  was  of  the 
■  same  coloiir  as  the  existing  eyelashes,  except  that  it  was 
:  rather  redder.    It  sh(xjk  with  eveiy  motion  of  the  iris. 
ilThe  eyeball  as  a  whole  was  enlarged  and  vision  quite 
gone. 

In  a  man  who  had  five  or  six  years  before  had  a  piece 
of  percussion  cap  projected  into  his  eye,  I  found  it 
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attached  to  tlie  iiis,  near  the  pupillary  margin,  by  lymph 
without  causing  any  irritation.  The  capsule  of  the  lens 
had  been  wounded  and  the  lens  absorbed. 

Foreign  bodies  which  have  peneti-ated  through  the 
cornea  into  the  lens  or  deeper,  may  sometimes  be  got 
hold  of  thi'ough  the  still  open  and  suppurating  wound 
and  extracted. 

7th. — Injuries  of  the  iris  and  pupil. 

Along  with  the  cornea,  ciliary  body,  ciystalline  lens, 
and  other  parts  of  the  eye,  the  ii'is  may  be  implicated  in 
punctui'ed,  incised,  and  lacerated  wounds. 

By  smart  strokes  on  the  eye,  the  ii'is  is  apt  to  be  sepa- 
rated from  its  ciliary  attachment. 

The  iris  may  be  lacerated  across  in  its  whole  breadth, 
and  at  the  same  time  separated  to  a  gi-eater  or  less  extent 
from  its  ciliary  attachment. 

Great  and  iiTcgular  dilatation  of  the  pupil  sometimes 
occurs,  fi'om  the  iiis  being  on  one  side  wholly  displaced 
to  behind  the  sclerotica. 

All  these  injuiies  may  be  attended  with  more  or  less 
effusion  of  blood  and  impaii-ed  vision. 

Such  injuries,  it  will  be  observed,  are  similar'  in  their 
nature  to  those  inflicted  either  accidentally  or  intention- 
ally in  various  operations  on  the  eye,  or  which  occur  in 
disease,  as  above  described. 

Thus,  when  an  opening  is  made  in  the  ii'is,  it  gapes,  and 
remains  as  a  false  pupil.  "^Tien  the  ii'is  is  sepai'ated  at 
some  part  of  its  ciliary  cii'cumference,  the  result  also  is  a 
false  pupil.  When  the  ii'is  is  torn  across  there  is  pro- 
duced a  state  resembling  coloboma  iridis.  Lastly,  when 
the  iris  is  displaced  on  one  side  to  behind  the  sclerotica, 
so  as  no  longer  to  be  visible  through  the  cornea,  a  state 
of  pupil  is  presented  similar  to  that  which  often  occurs  in 
posterior  internal  ophthalmia  and  choroid  staphyloma. 

Frognosis  and  treatment. — See  Traumatic  Ophthalmia,  p. 
256. 

8th. — Injuries  of  the  crysfaUine  hody. 

The  crystalline  body  is  liable  to  suffer  from  two  kinds 
of  injuries.  It  maj'  be  directly  wounded  by  a  foreign 
body  or  instrument  which  has  penetrated  the  eyeball; 
or  it  ■moY  have  its  connection  so  bi-okeu  up  in  conse- 
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quence  of  a  blow  upon  the  eye  or  its  neigKLourhood,  that 
it  becomes  opaque.  lu  this  latter  case  the  capsule  may 
or  may  not  be  biu'st. 

"Woimds  of  the  crystalline  body,  even  when  simply 
punctured  or  incised,  give  rise  generally,  though  not  in- 
variably, in  the  human  eye  to  lenticiilar  opacity,  and 
often  to  more  or  less  capsular  opacity  in  the  seat  of  the 
wound.  After  a  wound  or  ruptui'e  of  the  capsule,  the 
soft  exterior  pai't  of  the  lens  is  sometimes  seen  to  ooze 
out  in  the  form  of  a  semi-opaque  flock. 

The  wound  of  the  capsule,  ijf  small,  may  unite  and  the 
opaque  lens  remain ;  but  when,  by  reason  of  its  extent, 
the  wound  does  not  close,  the  lens  is  gradually  dissolved, 
and  disappears,  as  after  the  operation  for  cataract  by 
division.  In  such  a  case  the  injury  is  both  bane  and 
antidote. 

The  wound  of  the  eye,  of  which  that  of  the  crystalline 
is  merely  a  part,  is  usually  followed  by  an  attack  of  in- 
ternal inflammation,  sometimes  very  severe  and  destmc- 
tive.  This  may  take  place  even  after  needle-operations 
for  cataract  in  which  the  wound  is  as  simple  as  possible. 
The  membrane  of  the  aqueous  humoui-  and  the  iris  are, 
in  the  least  complicated  cases,  the  parts  commonly  most 
affected ;  and  the  consequence  is,  effusion  of  lymph  into 
the  pupil. 

Sometimes  a  wound  of  the  capsule  is  followed  by  dis- 
location of  the  lens  into  the  anterior  chamber,  an  accident 
which  occasionally  happens  dm-ing  needle-operations  for 
cataract.  The  capsule  may  also  be  burst  by  a  blow,  and 
the  lens  forced  out  of  its  situation. 

The  extent  to  which  the  crystalline  is  removed  fi-om  its 
place  has  been  found  to  vary  in  different  instances.  It 
may  be  merely  so  far  separated  from  its  connections,  as 
to  press  the  iris  forward,  and  thus  obliterate  the  posterior 
chamber  and  diminish  more  or  less  the  anterior,  or  it 
may  be  entirely  dislocated  into  the  anterior  chamber. 
Cases  again  have  been  met  with  in  which  the  lens  has 
escaped  through  a  breach  in  the  cornea,  from  a  blow,  or, 
having  been  forced  through  a  laceration  in  the  sclerotica, 
has  been  found  lying  underneath  the  conjunctiva. 

The  capsule  may  accompany  the  dislocated  lens ;  but 
this  will  seldom  be  the  case  m  a  previously  healthy  eye, 
because  the  connections  of  the  capsule  are  everywhere  so 
close.  A  young  gentleman  was  struck  on  the  eye  with  a 
racket  baU ;  the  effect  of  the  blow  was  laceration  of  tho 


750 


mJURIES  OF  CB-YSTAXLINE  BODY. 


connections  of  the  capsule  on  the  temporal  side,  and  d 
dislocation  of  the  crystalline  body  back  into  the  viti'eous. 
The  pupil  became  much  dilated,  and  continued  so.  The 
dislocated  lens  was  removed  by  the  operation  of  dixision. 
but  the  sight  was  imperfectly  regained.  It  more  fre- 
quently happens,  that  the  connections  of  the  capsule 
having  gradually  become  dissolved  in  consequence  of 
some  slow  morbid  action  in  the  interior  of  the  eye, — the 
result,  sometimes,  of  no  particular  cause,  sometimes  of  a 
blow  previously  received — -the  slightest  concussion  is  suf- 
ficient to  cause  dislocation  of  both  it  and  the  lens.  In 
such  a  case,  as  a  dissolved  state  of  the  vitreous  body  is 
a  frequent  concomitant  change,  the  dislocated  ciystalline 
may  fall  back  into  it,  or  thi-ough  the  pupil  into  the  an- 
terior chamber.  Sometimes  the  connections  of  the  crys- 
talline not  being  wholly  broken  up,  it  remains  in  situ, 
but  is  tremulous ;  or  it  is  retained  at  some  part  of  its 
cii'cumference  merely,  and  there  moves  as  a  door  on  its 
hinges.  In  a  midshipman,  in  whom  the  ciystalline  body 
was  partially  dislocated  back  into  the  vitreous  humour 
by  the  thrust  of  a  foil,  and  for  which  nothing  had  been 
done,  I  found  matters  in  this  state. 

A  dislocated  ciystalline  very  generally  becomes  opaque, 
but  not  always  ;  for  instances  are  related,  not  only  of  a 
lens  and  its  capsule,  but  also  a  lens  alone,  being  dis- 
located into  the  anterior  chamber,  and  remaining  there 
for  some  time  without  losing  transparency.  Fig.  2, 
Plate  V. 

It  generally  happens  in  those  cases  in  which  the  con- 
nections of  the  crystalline  are  slowly  dissolved,  that 
opacity  also  takes  place.  This  is  called  cataracfa  ci/siica ; 
and  as  it  is  seen  bobbing  up  and  down,  or  floating  in  the 
dissolved  vitreous  humoui-,  the  epithet  tremulaus  or  naia- 
talis  is  sometimes  superadded.  A  cystic  cataract  may 
occasionally  fall  thi'ough  the  pupil  into  the  anterior 
chamber,  and  again  slip  back. — See  farther  on  this  sub- 
ject the  section  on  Cataract  (p.  338). 

Treatment.— WoxmAs  of  the  crystalline  body  are  not  of 
themselves  the  immediate  subject  of  treatment,  but  it  is 
the  internal  inflammation,  which  is  so  apt  to  result,  that 
requires  to  be  carefully  attended  to.  A  dislocated  lens 
is  fi-equently  tho  cause  of  keeping  up  inflammation,  and 
ouglit  to  lie  extracted;  and  this,  even  though  there 
should  bo  no  irritation  at  the  time,  if  from  its  hard- 
ness it  is  not  Ukcly  to  bo  absorbed ;  because,  acting  as  a 
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foreign  body,  it  is  apt  sooner  or  later  to  give  rise  to  in- 
■flauunatory  action. 

The  propriety  of  removing  a  lens  forced  out  of  the  eye- 
ball through  a  rent  in  its  coats,  and  lying  under  the 
conjunctiva,  is  obvious,  but  interference  in  other  cases 
wiU  depend  on  the  existing  cii'cumstances. 

A  sportsman,  set.  49,  in  passing  over  a  style  received 
a  stroke  on  the  cornea  from  a  rebounding  twig.  The 
result  was  some  degree  of  iritis.  When  he  considted  me 
I  detected  opacity  of  the  lens,  but  no  rupture  of  the 
capsule. 

A  countiyman,  £et.  50,  in  passing  through  a  wood  re- 
ceived a  similar  stroke,  whereby  the  upper  part  of  the 
capsule  was  burst  and  the  lens  somewhat  displaced  up- 
wards, so  that  it  pressed  on  the  ii'is.  In  this  case,  I 
considered  it  advisable  to  lacerate  the  capsule  more  freely 
by  operation. 

A  boy,  £et.  13,  suffered  a  similar  injury.  In  this  case, 
the  capsule  was  more  freely  lacerated  by  the  stroke.  _  The 
lens  became  opaque,  broke  up  of  itself,  and  was  quickly 
absorbed.    The  pupH  became  quite  clear.    The  iris  con- 

■  tinned  lively.  The  vision  as  good  as  it  ever  is  after  the 
loss  of  the  crystaUine. 

A  man,  about  24  years  old,  was  hacking  wood,  when  a 
splinter  flew  up  and  struck  the  eye,  causing  a  penetrating 

'  wound  of  the  cornea,  next  its  lower  and  inner  margin. 
The  eifect  of  this  was  considerable  prolapsus  iridis,  and 
inflammatory  reaction.  The  lens  also  became  opaque,  but 
the  capsule  was  not  burst. 

A  man,  about  30  years  of  age,  healthy  but  not  strong : 

:  in  attempting  to  take  a  nail  out  of  a  board  with  a  screw- 
driver, the  instrument  slipped  and  struck  his  right  eye ; 

•  the  result  was  that  his  spectacles,  which  he  had  on  at  the 

■  time,  were  broken,  and  a  vertical  penetrating  wound  of 

■  the  cornea  inflicted.  As  appeared  afterwards,  the  capsule 
of  the  ciystaUine  lens  was  also  lacerated, — probably, 
however,  in  consequence  of  being  bui'st  by  the  blow 
rather  than  directly  wounded  by  the  instrument.  After 
three  weeks  homoeopathic  treatment  the  patient  came 
under  my  care,  when  I  found  the  eye  in  the  following 
state : — 

There  was  a  large  quantity  of  lymph  on  the  posterior 
surface  of  the  cornea  in  the  situation  of  the  wound,  and 
thence  extending  into  and  filling  up  the  pupil.  The  pu- 
pillary margin  of  the  iiis  at  its  outer  part  was  adhei'ent 
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to  the  cornea  in  the  situation  of  the  wound.    The  pupil  i 
being  so  much  filled  with  Ijonph,  the  state  of  the  leii.< 
could  not  be  at  first  ascertained.  | 

The  vascularity  of  the  white  of  the  eye  was  chiefly^ 
limited  to  circumcoraeal  sclerotic  injection.  The  iiis  was 4 
of  a  deep  green  colour. 

The  patient  had  suffered  veiy  little  pain. 

A  pill  of  calomel  gr.  ij.,  and  opiirm  gi'.  j,  was  ordered i 
to  be  taken  thi-ee  times  a  day,  and  the  eye  to  be  bathed  i 
occasionally  with  tej)id  water. 

At  the  end  of  four  or  five  days  the  mouth  had  become  e 
slightly  affected  by  the  mercury,  and  the  circumcomeal  1 
sclerotic  injection  and  greenness  of  the  ii'is  much  dimi-  - 
nished,  whilst  absorption  had  so  far  cleared  away  the  :  j 
lymph  that  a  part  of  the  pupil  could  now  be  seen.  ! 

The  report  four  days  after  the  last,  i.  e.,  about  eight  "i 
days  after  the  commencement  of  the  allopathic  ti-eatment,  i 

states  the  mouth  to  be  much  affected  by  the  mercury  1 

the  natural  colour  of  the  iris  reappearing — and  the  lymph  i 
on  the  posterior  surface  of  the  cornea  and  in  the  pupO.  : 
still  further  diminished  by  absoi-ption,  so  that  more  of :  j 
the  pupil  was  visible. 

The  ptipil  was  found  somewhat  conti-acted  and  dis-  1 
placed  inwards,  in  consequence  of  the  implication  of  the 
outer  part  of  the  pui)illaiy  margia  of  the  iris  in  the 
wound  of  the  cornea. 

Consistence  of  the  eyeball  natural. 

Perception  of  light  much  sti'onger. 

To  intermit  the  calomel  and  opium. 

According  to  the  nest  report,  tkree  days  after  the  last, 
i.  e.,  about  eleven  days  fi'om  the  commencement  of  the 
merciu-ial  treatment,  the  inflammation  was  stiU  diminish- 
ing, and  the  absorption  of  lymph  so  fai-  advanced,  that 
the  pupil  was  now  cleared  of  it  so  as  to  allow  of  the  state 
of  the  lens  being  ascertaiued.  It  was  then  discovered  that 
the  capsule  had  been  lacerated  by  the  injmy,  and  that 
the  lens  had  in  consequence  become  cataractous. 

Ten  days  after  the  last  report,  i.  e.,  after  about  three 
weeks'  allopathic  treatment,  the  cii-ciuncornea.1  sclerotic 
redness  was  almost  gone,  and  the  iris  nearly  of  its  natural 
colom-.  The  wound  of  the  cornea  healed  and  free  firom 
Ijanph.    The  cataractous  lens  becoming  absorbed. 

Foiu'teen  days  after  the  last  report  the  eye  looked  welL 
The  redness  of"  the  white  of  the  eye  around  cornea  almost 
gone.    Ii'is  natm-al-looking,  with  the  exception  of  the 
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slight  synechia  anterior ;  pupil  of  natui-al  size,  and  con- 
tracts or  dilates  according  to  the  degree  of  light. 

Cataractous  lens  slowly  disappearing  by  absorption. 

Seven  weeks  after  the  last  report  the  lens  was  quite 
I  absorbed,  and  the  pupil  black.  Two  slight  points  of  an- 
terior synechia,  one  at  the  lower  and  outer,  and  the  other 
I  at  the  upper  and  outer,  margiu  of  the  pupil. 

Sees  with  a  cataract  glass. 

9th. — Wounds  of  the  sclerotica  and  posterior  segment  of  the 

eyeball. 

The  tunics  being  divided,  there  is  a  tendency  to  pro- 
trusion of  the  vitreous  body,  with  escape  of  its  fluid, 
effusion  of  blood,  and,  perhaps,  protrusion  of  the  internal 
1  tunics,  and  even  escape  of  the  lens. 

By  blows  on  the  eye,  the  sclerotica,  but  not  the  con- 
junctiva, may  be  ruptured ;  besides  this,  there  is  neces- 
sarily more  or  less  serious  injury  to  the  other  parts  of  the 
posterior  segment  of  the  eye,  such  as  extravasation  of 
blood  Avithin  the  organ,  laceration  and  protrusion  of  the 
internal  tunics,  escape  of  vitreous  humoui',  sometimes  of 
the  lens,  which  is  found  tinder  the  conjunctiva. 

Treatment. — ^Nothing  more  can  be  done  in  such  cases 
than  to  keep  the  patient  at  rest,  with  his  eyelids  closed, 
and  covered  with  cold  applications,  and  to  meet  inflam- 
mation as  it  arises.  See  Traumatic  Ophthalmia.  The 
eye  usually  becomes  atrophic. 

A  boy  was  struck  in  the  eye  by  an  arrow.  The  sclero- 
tica was  pierced  behind  the  upper  and  inner  edge  of  the 
cornea.  Protrusion  of  the  ciliary  body  with  dragging  of 
the  ii-is  took  x^lace.  The  inflammatory  reaction  which 
followed  was  not  very  severe.    The  eye  became  atrophic. 

A  giii  had  an  iron  spike  thrust  through  the  sclerotica, 
the  effect  of  which  was  persistent  inflammation.  The  other 
eye  beginning  to  sympathize,  the  injured  one  was  ex- 
cised, and,  on  examination,  the  retina  was  found  wholly 
detached  by  effusion  of  sertun  between  it  and  the  choroid. 

In  the  case  of  another  girl  who  suffered  a  similar 
injury,  there  was  little  inflammation  or  pain,  and  the  eye 
became  atrophic.  The  opposite  eye  continued  sound  as 
long  as  she  was  under  my  notice. 

A  woman,  cot.  30,  received  a  blow  on  the  right  eye. 
There  was  great  extravasation  of  blood  under  the  ocular 
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conjtmctiva,  so  that  it  was  raised  up  somewliat  like;' ' 
cliemosis  around  the  cornea.    There  was  aLso  extravasa-i.  i  ■ 
tion  of  blood  into  the  aqueous  chambers,  so  that  the  iris'a  j 
could  not  be  seen.    Leeches  were  applied,  and  aperientsa 
administered,  after  which  the  pain  was  relieved,  aiid< 
absorption  of  the  effused  blood  commenced.    A  weekl 
after,  the  blood  had  so  far  disappeared  from  the  aqueousi 
chambers  that  the  ii'is  and  pupO.  could  be  seen.  Tbot 
subconjunctival  ecchymosis  was  also  removed  to  a  con-.- 
siderable  extent.    At  the  upper  part  of  the  eyeball  thoji 
conjunctiva  was  now  seen  to  be  elevated  by  something'; 
underneath.    This  was  probably  the  lens  biirst  throughh 
a  rent  in  the  sclerotica,  especially  as  on  examining  tike  < 
eye  catoptrically,  no  lenticular  images  were  seen.  That 
patient  did  not  again  come  under  observation. 

The  yellowish  opaque  deposition,  sometimes  traversed  i 
by  bloodvessels,  at  the  bottom  of  the  eye,  which  is  a  noti 
unfr-equent  result  of  injury  of  the  eyeball,  especially  of  i 
its  posterior  segment,  has  been  above  described  rmder  the  e 
head  of  non-maHgnant  tumours  (p.  322).  Sclerotic  sta-  - 
phyloma,  atrophy  of  the  eyeball,  a  shrnnk  state  of  the  ? 
same  fr-om  loss  of  humoui's  and  the  Uke,  have  also  been  i 
referred  to,  as  not  unfr-equent  eventual  consequences  of  i 
injury  of  the  eyeball  (pp.  280,  283,  284). 


10th. — Dislocation  of  the  eyeball. 

Foreign  bodies  forced  in  between  the  eyeball  and  the  i 
wall  of  the  orbit,  may  cause  protmsion  of  the  foimer.  < 
The  foreign  body  being  removed,  pressm-e  on  the  eyeball,  , 
continued,  steady,  but  gentle,  will  effect  reduction  of  it ;  : 
sometimes  with  a  jerk.  Vision,  which  had  been  lost  : 
fr-om  the  stretching  of  the  optic  nei-ve  and  pressure  on  ; 
the  eyeball,  is  on  reduction  sometimes  quite  restored. 

11th. — Evulsion  of  the  eyeball. 

The  eyeball,  with  a  portion  of  the  optic  nerve,  has  ■ 
been  completely  torn  out  of  its  socket  by  a  cart-whed  ^ 
going  over  the  side  of  the  man's  head.    Eecoveiy  took 
place.    The  eyeball  may  be  blown  out  by  a  musket-shot. 
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Section  II. — In-jtteies  of  the  Eyebeo-w  and  Eyelids. 

1st. — Contusion,  luith  ecchymosis. 

The  effect  of  contusion  of  the  eyebrow  and  eyelids  is  at 
first  swelling,  which,  after  a  few  hom-s,  is  followed  by 
ecchymosis  or  extravasation  of  blood  into  the  substance 
of  the  dermis,  causing  discoloration  of  the  parts,  or  what 
is  called  a  black  eye.  In  severer  cases  of  contusion, 
there  is  effusion  of  blood  into  the  subcutaneous  ceUular 
tissue  also. 

Subconjunctival  ecchymosis  is  often  occasioned  at  the 
same  time  by  contusion  of  the  eyebrow  and  eyelids. 
Extravasation  of  blood  may  even  take  place  into  the 
orbital  cellular  tissue,  occasioning  some  degree  of  exoph- 
thalmos. 

Ecchymosis  of  the  subconjunctival  tissues  and  eyelids 
'S  a  sign  of  great  importance,  after  an  injury  about  the 
lead,  as  it  may  indicate  a  fracture  of  the  base  of  the 
skull  through  the  orbital  plates. 

Treatment.— If  there  is  effusion  of  blood  into  the  sub- 
cutaneous ceUular  tissue,  it  is  to  be  evacuated  by  pu.nc- 
ture.  When  the  contusion  is  severe,  it  will  be  necessary 
to  apply  leeches  and  cold  lotions  to  keep  down  inflam- 
mation. In  simxDle  cases,  cold  lotions  alone  may  be 
sufficient. 

The  discoloration  fi-om  ecchjonosis  disappears  as  the 
blood  is  absorbed ;  but  as  this  takes  place  slowly, 
various  applications  are  made  in  order  to  hasten  the  pro- 
cess. A  cataplasm  of  the  grated  roots  of  convallaria,  or 
Solomon's  seal,  is  a  popular  and  efficient  remedy,  re- 
newed every  haK  hour  for  several  hours.  It  occasions 
considerable  redness  and  oedema  of  the  skin,  with  smart- 
ing. A  solution  of  the  hydrochlorate  of  ammonia 
(Ammon.  hydi'ochlorat.  sj.,  aq.  distdlat.  Sxiv.,  Spiritus 
ten.  5ij.)  is  also  a  useful  remedy  for  the  purpose. 
Likewise  a  vinous  infusion  of  Arnica  flowers  and  rose- 
mary (aa  3iv.)  in  wine  (Jiv). 

2nd. — Incised,  lacerated,  and  contused  wounds  of  the  eyebrows 
and  eyelids. 

It  must  be  recollected,  in  attending  to  wounds  from  a 
contusion  of  the  upper  eyelid,  that,  as  observed  by  the 
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American  editor  of  this  work,  the  injmy  is  generally 
worse  than  would  be  supposed  fiora  the  effect  upon  the  • 
skin.  The  acting  power  is  the  sharp  orbital  edge  of  the  » 
frontal  bone,  and  the  soft  pai-ts  are  torn  from  within,  , 
towards  the  skin ;  so  that  the  more  deeply  seated  tissues  5 
are  sometimes  greatly  injured  when  the  skin  is  scarcely 
touched.    See  the  remarks  and  case  at  p.  3. 

Wounds  of  the  eyebrows  and  eyelids  are  to  bo  carefully 
united  by  suture.  When,  in  consequence  of  the  wound  I 
being  lacerated  and  contused,  union  does  not  take  place  • 
by  the  first  intention,  great  care  will  be  necessary  duiiag 
the  process  of  granulation — unless  there  be  loss  of  sub- 
stance, when  healing  by  a  broad  cicatiice  is  rather  to  be 
attempted  (p.  626)— to  keep  the  edges  of  the  wound  drawn 
toward  each  other,  and  in  a  proper  dii-ection,  with  strips 
of  plaister,  so  as  to  ensm-e  as  regiilar  a  cicatiice  as 
possible. 

It  is  always  to  be  kept  in  mind,  that  one  gi-eat  point  in 
the  treatment  of  wounds  of  the  eyebrows  and  eyelids,  is 
to  prevent  distortion  of  the  eyelid,  such  as  ptosis  on  the 
one  hand,  or  lagoiihthalmos  or  ecti-opinm  on  the  other, 
taking  place  from  ii-regular  cicatiices.  See  above  under 
theix  respective  heads,  the  treatment  of  such  distortions 
when  they  have  taken  place. 

If  no  undue  inflammation  supervenes,  wounds- of  the 
eyebrows  and  eyelids  readily  heal.  Even  when  lacerated 
or  contused,  little  suppuration  may  take  place,  and  but  a 
slight  scar  may  be  left,  without  injury  to  the  eyehd. 
Undue  inflammation,  phlegmonous  or  erysipelatous  may, 
however,  come  on.  In  this  case,  the  wound  must  be  left 
open  and  covered  merely  with  water  dressmg  until  the 
inflammation  has  subsided. 

In  wounds  of  the  upper  eyelid,  as  above  mentioned 
(p.  665),  the  levator  muscle  may  be  divided,  and  ptosis 
thereby  occasioned. 

A  fissure  of  the  eyeHd,  like  a  button-hole  or  Uke  Lire 
lip,*  has  been  met  with  as  the  result  of  wounds  ot  tbe 
eyelids,  in  which,  by  neglect,  the  edges  have  not  been 

*  The  fissure  like  liare-lip  has  been  called  colohoma,  or,  since 
the  name  has  been  employed  generically,  colohoma  palpcbra,  Wt 
other  species  being  colohoma  iridis  (p.  441).  A  congenital  fissaW 
of  the  ejelid  {conycnital  cokboma  palpebrw)  has  been  met  witn. 
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TrPi^t  in  apposition,  but  aUowed  to  cicatrize  f  P^^^'^^tely. 
luch  case?are  to  be  treated,  by  making  the  edges  of  the 
fissni-e  raw,  and  uniting  tbem  by  suture. 

The  eveballis  sometimes  wounded  tbroug]i  the  eyelid. 
In  siich  Strating  wounds  of  the  eyelid,  with  imphcation 
5  tCSl,  adhesion  of  the  former  to  the  latter  may 
take  plaTe.  treating  such  wounds,  therefore,  the  pos- 
SbSity  of  tbis  should  "always  be  kept  m  mmd,  and  care 

*t ^rrit  0/     Am  Vf  in -unds  of  the  eye- 
brow  has  been  above  referred  to  (p.  /3Jj. 

3pi. — Poisoned  ivounds. 

When  the  eyeHds  happen  to  be  skmg  by  wasps  bees, 
or  the  Uke,  there  is  considerable  BweUmg  and  xmtafaon 
sometimes  severe  erysipelatous  inflammation  of  the  paxt, 
endmo-  in  the  formation  of  a  small  siotigh. 
T the  sting  of  the  insect  has  been  left  m  the  wound  an 
attempt  shoiild  be  made  to  extract  it.     Wliether  this 
proves  successful  or  not,  the  part  is;  to  be  rubbed  with 
olive  oil,  and  covered  with  cloths  wet  with  a  ti-esh-made 
solution  of  the  hydrochlorate  of  ammonia. 

S  there  is  any  general  distm^bance  of  the  system  occa- 
sioned by  the  inj^oiy,  a  glass  or  two _  of  wme  may  be 
taTeS  ol-  a  few  di4ps  of  ammonia  m  sugared  water 
occasionally. 

Malignant  pustule,  wHch  might  be  brought  under  the 
head  of  poisoned  wounds,  has  been  akeady  treated  of 
(p.  613). 

4tlL. — Burns  and  scalds. 

Scalds  of  the  eyebrows  and  eyelids,  in  which  the  tex- 
tm-e  of  the  dermis  is  not  injured,  are  of  comparatively 
small  consequence,  except  in  so  far  as  the  conjunctiva 
may  be  implicated.  Slight  burns  may  be  also  unim- 
portant in  their  effects,  but  when  the  burn  is  so  severe 
that  the  dennis  is  injured,  then  there  is  great  danger  of 
such  contraction  taking  place,  in  cicatrization,  as  to 
occasion  lagophthalmos  or  cctropium.  See  above  under 
those  heads. 

To  oppose  as  much  as  possible  the  tendency  to  con- 
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traction  cim-ing  cicatrization,  tlie  eyelids  must' be  kept 
closed,  luxuriant  gi^anulation  encom-aged,  and  cicatiiza- 
tion  retarded. 

Another  danger  of  bums,  and  this  is  also  the  principal  '• 
danger  fiom  severe  scalds,  is,  supposing  the  eyeball  to 
have  escaped,  anchyloblepharon,  when  the  borders  of  the 
eyelids  have  been  rendered  raw,  and  the  patient  allowed  I 
to  lie  with  his  eyes  closed.    See  above  (p.  6G8.) 

When  gunpowder  is  exploded  against  the  eye,  the  injury 
IS  seldom  confined  to  the  eyebrow  and  eyelids.  See  above 


Sectiojj  III. — Injuries  of  the  LACBTiiAL  Oegaks. 

1st. — Injuries  of  the  lacrymal  gland  and  diuis. 

While  the  upper  mass  of  the  laciymal  gland  is,  from  its 
situation,  well  protected  fi-om  injury,  the  ducts,  together 
with  the  lower  mass  of  the  gland,  may  readily  be  impli- 
cated in  a  wound  of  the  upper  eyelid.  Wound  of  the 
lower  mass  of  the  gland,  together  with  some  of  the 
lacrymal  ducts  in  Crampton's  operation  for  entropium,  is 
above  referred  to,  p.  654,  foot  note.  In  a  case  of  lacerated 
wound  of  the  upper  eyelid  involving  the  ducts  and  lower 
mass  of  the  gland,  which  came  imder  my  notice,  sinuses 
formed,  and  the  wound  showed  no  disposition  to  heal. 

In  a  case  of  gim-shot  wound,  related  by  Lany,  the 
ball  struck  towards  the  superior  external  angle  of  the  left 
orbit.  Being  cleft  in  two,  one  half  took  the  direction  of 
the  tem])le,  the  other  half  lodged  in  the  upper  mass  of  the 
lacrymal  gland,  along  with  which,  in  a  lacerated  state,  it 
was  removed  by  enlarging  the  wound  in  the  eyelids. 
The  wound  healed,  the  eye  was  saved,  and  continued  to 
be  sufficiently  moistened. 

2nd. — Injuries  of  the  derivative  lacrymal  organs. 

Foreign  hody  i?)  the  ]mndvm. — A  loose  eyelash  sometimes 
gets  into  one  of  the  puncta  by  one  end,  and  by  the  other, 
which  projects,  irritates  the  lacrymal  caruncle,  as  above 
mentioned  (p.  688).  The  pos.sibility  of  tliis  accident 
should  bo  kept  in  mind,  and  attention  directed  to  the 
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^ta+e  of  the  puncta  in  any  case  of  UTitation  at  the  inner 
canthus.  Dr.  Mackenzie,  who  has  seen  a  mimber  ot 
such  cases,  mentions  that  in  one  of  them,  the  patient 
liimself  detected  the  haii-  as  the  cause  of  ii-ritation,  but 
not  recognising  its  unusual  mode  of  implantation,  he  made 
it  be  cut  short  with  a  pair  of  scissors,  but  this  only 
rendered  the  ii-ritation  greater.  Demours  relates  a  case 
iu  which  a  piece  of  a  barley  awn  got  introduced  mto  the 
lacrymal  point,  one  end  projecting  out  to  a  small  extent. 
The  foreign  body  being  discovered,  the  removal  of  it  is 
an  obvious  and  simple  matter. 

Injuries  involving  the  lacrymal  papillm,  punda,  and  cana- 
J knles. —Woxmds  of  these  parts  are  not  of  common  occur- 
rence. The  implicated  canalicule  had  best  be  slit  up 
towards  the  caruncle ;  whilst  the  edges  of  the  woimded 
eyelid  should  be  brought  accui-ately  together,  and  re- 
tained so  by  stitches,  in  order,  if  possible,  to  obtain  umon 
by  the  lii'st  intention. 

Injuiy  of  the  papillee,  puncta,  and  canalicules  may  be 
occasioned  by  bums,  caustic,  &c. 

Injury  of  the  lacry  mal  sac— A  simple  penetrating  wound 
of  the  lacrymal  sac  will  heal  if  the  lining  membrane  be 
healthy,  but  a  fistulous  opening  is  apt  to  remam  if  the 
lining  membrane  has  not  been  in  a  healthy  state  ori- 
ginally, or  if  it  has  in  consequence  of  the  injury  fallen 
into  such  a  state.  This  is  more  apt  to  happen  in  conse- 
quence of  laceration  or  contusion  of  the  part,  and  that 
especially  in  scrofalous  subjects. 

Mr.  Lawi-ence  mentions  his  having  seen  thi-ee  or  four 
instances  of  the  lacrymal  sac  being  bui-st  by  a  blow,  with 
escape  of  aii-  into  the  cellular  tissue  of  the  lids ;  the  em- 
physematous swelling,  which  was  considerable,  but  not 
extending  beyond  the  palpebrfe,  disappeared  spontane- 
ously in  a  few  days.  Emphysema  of  the  eyelids  may  also 
arise  from  wound  of  the  frontal  sinuses. 

In  injuiies  of  the  osseous  walls  of  the  nose,  the  nasal 
duct  may  be  implicated,  the  bones  being  driven  in  and 
pressing  on  the  duct.  When  such  appears  to  be  the  case, 
it  would  be  warrantable  to  open  the  sac  by  incision,  and 
insert  a  style  into  the  duct,  in  order  to  prevent  its  being 
obhterated  by  any  encroachment  of  its  fi-actui-ed  walls. 
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Section  IV.— Injiteies  of  the  Oebit. 
1st. — Blows,  &c.,  on  the  edge  of  the  orlii.  i 

Sucli  injui'ies  are,  as  above  stated,  tlie  cause  sometimei 
o±  penorbitis,  running  into  suppuration  and  disease 
the  bone ;  sometimes  of  orbital  tumours ;  sometimes  ofi 
concussion  of  the  eyebaU;   sometimes  of  intracranial, 
mischief. 

2nd. — Penetrating  luounds  of  the  orbit. 

Injury  of  the  orbit  from  penetrating  wounds  is  neces- 
sarily attended  with  external  wound  of  the  eyelids,  &c,, 
but  this,  it  is  to  be  remarked,  may  be  very  smaR.  '  ' 
^^The  consequences  of  such  injui-ies  of  the  orkt  may  V 

1.  Swelling  of  the  eyelids,  protrusion  of  the  con- 
junctiva, and  exophthalmos,  from  effusion  of  blood 
into  the  orbit. 

2.  Inflammation  of  the  orbital  cellular  tissue,  es- 
pecially if  any  portion  of  the  wounding  body  has  been 
left  lodged  in  the  orbit. 

3.  Injui-ies  of  the  muscles  and  nerves  of  the  orbit, 
sometimes  dislocation  of  the  eyeball  (p.  754). 

As  the  instrument  inflicting  a  peneti-ating  wound  of 
the  orbit  may,  by  piercing  the  orbital  plate  of  the  frontal 
bone,  wound  the  brain,  accidents  of  this  kind  must 
always  be  regarded  with  great  anxiety,  aud  carefully 
watched  and  treated. 

The  importance  of  keeping  in  mind  the  possibility  of  a 
foreign  body  having  peneti-ated  and  become  lodged  "in  the 
orbit,  has  been  above  (p.  94)  insisted  on. 

If  a  foreign  body  has  penetrated  into  and  lodged  in 
the  orbit,  it  must  be  exti-acted  as  soon  as  possible.  By 
its  extraction  the  risk  of  inflammation  will  be  diminished, 
and  if  the  eyebaU  is  at  the  same  time  dislocated,  restora- 
tion of  it  to  its  proper  position,  in  the  maimer  above 
indicated  (p.  754),  will  be  possible. 

Eest,  and  the  antiphlogistic  regimen,  more  or  less 
strict,  must  not  only  be  enjoined,  but  the  case  must  be 
closely  watched  for  some  time  in  order  that  inflamma- 
tion may  at  its  onset  bo  duly  met. 
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Abscission  (from  abscidere,  to  cut  off),  a  cutting'off.  Applied 
to  the  removal  of  total  staphyloma,  &c. 

Achromatopsia  (a,  priv.,  xP^A'^s  colour,  the  eye),  want  of 
power  to  distinguish  colours. 

Argilops  (alyi\oji\i,  from  aX^,  alyhs,  a  goat,  the  eye),  a  name 
given  by  the  older  surgeons  to  a  sinuous  nicer  at  the  inner  corner 
of  the  eye,  from  its  resemblance  to  the  larmier,  or  infra-orbital 
glandular  sac  of  goats  and  other  ruminating  animals. 

Albugo  (albus,  white),  an  opacity  of  the  cornea. 

Amaurosis  {ajxavpuiais,  obscuration,  from  afiavpooi,  to  render  ob- 
scure), impairment  or  loss  of  vision  from  paralysis  of  the  optic 
nervous  apparatus. 

Amblyopia  (d^t^SAuy,  dull,  the  eye),  impaired  vision  from 
defective  sensibility  of  the  retina. 

Ametropea  (a,  priv.,  jx^Tpov,  measure,  and  eye),  without 
measure  in  respect  to  the  adjustment  of  the  eye.  The  opposite  of 
Emmetropia. 

Amphiblestroiditis  (a/xcpiPXricrTpoetS^s,  the  retina,  from  afi(pi- 
^\r\(Trpov,  a  net,  and  eiSoy,  form),  retinitis,  or  inflammation  of  the 
retina. 

Anchilops  (d7X''^'^4')  fi'O"!  ^7X'i  near,  and  the  eye),  name 
given  by  the  older  surgeons  to  the  abscess  at  the  inner  corner  of  the 
eye,  ending  in  the  sinuous  ulcer  which  they  called  Aegilops. 

Anohtloblepharon  (cL-yKvKos,  crooked,  pxecpapov,  eyelid),  co- 
hesion of  the  eyelids  to  each  other  at  their  borders. 

Asthenopt  (a,  priv.,  <t64vos,  strength,  and  the  eye),  weak- 
sightedness. 

Astigmatism  (a,  priv.,  and  ffriyina,  a  point),  without  focus. 
^  Atresia  (a,  priv.,  rirpaw,  to  perforate),  closure,  or  imperfora- 
tion  ;  applied  to  the  pupil,  &c. 

Atrophy  {aTpocpia,  consumption). 

Blepharitis  {P^eipapov,  eyelid),  inflammation  of  the  eyelids. 
BLEPnAROBi,KNNonRHa3A  (fikfcbapov,  eyelid,  ^kiwa,  mucus,  ^lui, 
to  flow),  first  .stage  of  puro-mucous  inflammation  of  the  conjunctiva.' 
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Blepharophthalmia  0\e<papov,  eyelid,  6(pea\nhs,  eye),  called 
also  Blepharoplithalmo-blennorrhcea,  puro-mucous  inflammation  of 
the  conjunctiva  in  its  fully-formed  state. 

Blepharoplegia  {^Afcpapov,  eyelid,  irKriyT],  strohe  or  blow),  pa- 
ralysis of  the  eyelid. 

Blephakoptosis  ($\e(papov,  eyelid,  tttwo-js,  a  falling  dovm), 
called  also  simply  Ptosis,  a  falling  down  of  the  upper  eyelid. 

Blepharospasmus,  {ff\e<papop,  eyelid,  anaafths,  sputm),  spasm 
of  the  eyelid. 

Brachtmetropia  (from  Ppaxvs,  short,  /xfTpov,  measure,  and  Si^, 
eye),  short  measure  in  respect  to  the  adjustment  of  the  sight.  Iden- 
tical with  Myopia. 

BuPHTHALMoa  ()3ous,  OX,  otpBaXixhs,  eye),  Oculus  Bovinus, 
dropsical  enlargement  of  the  eye. 

Canthus  {Kavdos,  the  rim  of  a  wheel),  angle  of  the  eye. 

Cataract  (KarapaKTris,  from  Karappacrcrai,  to  throw  down  with 
violence,  to  break  or  disturb),  opacity  of  the  lens  or  its  capsule. 

Catoptrics  {koltotttpov,  a  mirror).  The  department  of  optics 
which  treats  of  the  reflection  of  light. — Catoptrical,  of  or  belong- 
ing to  the  reflection  of  light. 

Ceratitis  {Ktpas,  horn,  cornea),  inflammation  of  the  cornea. 

Ceratooele  [Kipas,  horn,  cornea,  ktjAt),  tumour),  hernia  of  the 
cornea. 

Ceratome  (Kepas,  cornea,  roni],  section),  a  knife  for  making  an 
incision  of  tbe  cornea. 

Chalazion  (xoAala^  grando  or  hailstone),  a  small  tumour  of  the 
eyelid. 

Chemosis  (xhl^oicris,  from  XVM,  a  gaping,  from  x°"''<'>  fo  gape; 
or  xv/J-oa-is,  from  x^f^^^t  humour,-  or  fluid),  elevation  of  the  con- 
junctiva like  a  wall  round  the  cornea,  from  exudation  into  the 
subjacent  cellular  tissue. 

Choroiditis  (choroid,  from  x^P'""!  choi'ion,  one  of  the  mem- 
branes of  the  fat  us,  ddos,  likeness),  inflammation  of  the  cho- 
roid. 

Chromatopsy,  or  CHROMOPsr  (xpSifia,  colour,  8i//ts,  vision),  chro- 
matic or  coloured  vision. 

Chroopsy,  or  Chrupsy  (xP'^'S  colour,  oi|/ty,  vision),  chromatic 
vision. 

Cilia  (celo,  to  cover  or  conceal,  became  they  cover  and  protect 
the  eye,  or  from  cieo,  to  move),  eyelashes. 

CiRsopnTHALMiA  (Kipohs,  vario^  6(pda\ixhs,  the  eye),  a  varicose 
state  of  the  bloodvessels  of  the  eye. 

Clavus  (the  head  of  a  7iail),  a  certain  degree  of  prolapse  of  the 
iris,  through  an  opening  in  the  cornea ;  the  prolapsed  portion  of 
the  iris  being  pressed  flat  like  the  head  of  a  nail. 

CoLLYKiUM  (KoWvpiov,  from  KoWvpa,  a  cake  ;  bread  topped  ac- 
cording to  Scaliger,  this  being  a  common  application  to  the  eyes), 
a  medicine  for  tlie  eyes. 
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CoLOBoMA  {ico\6Pofia,  mutilation),  applied  to  fissures  of  the  eye- 
lids and  of  the  iris,  congenital  or  traumatic. 

CoBECToiiiA  (KSpri,  pupil,  fK,  out,  Tf^tfco,  to  cut),  Operation  for 
artificial  pupil  by  excision. 

CoREDiALYsis  ((co'pTj,  pupH,  SmXvw,  to  looscn),  operation  for  arti- 
ficial pupil  by  separation. 

CoRELrsis  {K6pri,  pupil,  and  Autrco,  /  loosen),  an  operation  for 
detaching  the  adhesion  of  synechia  posterior. 

CoREMORPHOSis  {KopTi,  pupH,  ixSpfuiiTis,  formation),  operation 
for  artificial  pupil  in  general. 

CoREONCiON  (/ccJpr),  pupil,  uyKos,  hoolc),  hook  invented  for  the 
operation  for  artificial  pupil  by  separation. 

CoREPLASTiCE  {K6p-i],  pupil,  TTAao-TiK^),  the  art  of  maUng  images), 
operation  for  artificial  pupil  in  general. 

Cornea  (covnu,  horn),  the  cornea  is  so  called  from  its  horny  ap- 
pearance. 

CoROTOMiA  (/f(5p77,  ^wpi?,  TE/xfO),  to  cut).  Operation  for  artificial 
pupil  by  incision. 

Curette  {French  for  a  small  sjioon),  Daviel's  spoon,  an  in- 
strument used  to  assist  the  exit  of  the  lens  in  the  operation  of 
extraction. 

Dacrtoadenitis  {daKpia,  to  loeep,  aSV,  gland),  inflammation  of 
the  laerymal  gland. 

DAORyocYSTiTis  (Sa/cpuo,  to  weep,  kvcttis,  sac),  inflammation  of 
the  laerymal  sac. 

Dacrto-cysto-blennobrhcea  (SaKpvai,  to  weep,  Kutrrir,  sac,  ^Mvva, 
mucus,  ^iw,  to  flow),  blennorrhcea  of  the  laerymal  sac. 

Daortoh^morrhtsis  {SaKpvu,  to  weep,  alfia,  blood,  ^eu,  to  flow), 
sanguineous  lacrymation. 

Dacryolites  (SaKpvco,  to  weep,  \idos,  a  stone),  calculous  concre- 
tions deposited  in  the  laerymal  passages. 

Daoryoma  (SaKpvco,  to  weep),  stillicidium  lacrymarum. 

DiPLOPY  {SittASos,  double,  ic-if/,  vision),  double  vision. 

DisTiCHiASis  (5h,  twice,  a-rixos,  a  roio),  a  form  of  trichiasis  in 
'  which  the  maldirected  eyelashes  form  a  second  row,  distinct  from 
I  the  others. 

DiSTiGMATiSM  (Sh,  txoicc,  ariypLa,  a  point),  double  focus. 
Eotropium  {iKTpotriov,  from  fK,  out,  rpinoi,  to  turn),  eversion 
,  of  the  eyelids. 

Embolism  {ipL^oKov,  a  plug),  obstruction  of  the  circulation  in  a 
I  part  by  a  plug  of  lymph  or  matter  in  the  artery. 

Emmetropia  (from  ifxjx^Tpos,  measured,  and  eye),  full  inea« 
!  sure  in  respect  to  the  adjustment  of  the  sight. 

Enoanthis  (eV,  in,  KavQhs,  the  corner  of  the  eye),  enlargement  of 
!  the  laerymal  caruncle. 

Entuopium  (eV,  in,  rpiiro,  to  turn),  inversion  of  the  eyelids, 

Epioantiius  (€irl,  upon,  icavBhs,  angle  of  the  eye),  a  congenital 
,ieculiarity  of  a  fold  of  skin  extending  over  the  inner  cauthus. 
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Epiphoka  (eirl,  itpoTO,  (p^poi,  to  carry),  watery  eye  from  excess  ol 
lacrymal  secretion. 

Exophthalmos  and  Exophthalmia  (e^,  out,  o(pQaXfib$,  eye), 
protrusion  of  the  eyeball.    Exoplitbalmos  is  used  when  the  eyebalJ 
is  otherwise  uninjured  ;  exophthalmia,  when,  in  addition  to  the. 
protrusion,  there  is  disorganization  of  the  eyeball. 

Gerontoxon  [yepwv,  old,  ro^ov,  a  low),  arcus  senilis. 

Glaucoma  {yAavichs,  sea-green),  a  greenish  opaque  appearance- 
behind  the  pupil. 

GLrcERiNE  {y\vicfpti,  sweet),  a  proximate  principle  of  fats  ancL 
oils,  so  named  from  its  sweetness. 

Grando  (hailstone),  a  small  tumour  of  the  eyelid. 

GtTTTA  OPACA,  name  given  by  the  Arabians  to  cataract,  as  they? 
supposed  it  an  opaque  drop  in  front  of  the  lens. 

GuTTA  SERENA  (drop  Serene),  name  given  by  the  Arabians  to' 
amaurosis,  supposing  it  to  depend  on  a  clear  drop  fallen  from  the: 
brain  into  the  eye. 

Haemophthalmos,  Haemophthalmia  {alfia,  blood,  o(pQaXjuis, 
the  eye),  sanguineous  effusion  into  the  eye. 

Hemeralopia  (V^P")  day,  o^is,  vision),  night-blindness.  Iti 
has  been  also  employed  to  mean  day-blindness  (V^P'^)  ''"^/i 
or  aXahs,  blind,  o\f/ls,  vision). 

Hemiopt  {VifiKTVi,  half,  oi//iy,  vision),  a  defective  state  of  vision,: 
in  which  one  half  of  objects  only  is  seen.  | 

Hi  FPUS  {Ittwos,  oculorum  affcctio  assidue  iremmtium). 

Hokdeoltjm  (hordeum,  barley),  stye. 

Hyalitis,  or  Hyaloiditis  (liaXos,  glass),  inflammation  of  thA 
hyaloid  membrane. 

Hydbophthalmia,  or  HYDROPHTHAi.Mos(ij5a.'p,  waJer,  otpBoKf^s,' 
the  eye),  dropsy  of  the  eye. 

Hyperkeratosis  {vn-ep,  above,  Kepas,  co^-nca),  conical  cornea. 

Hypermetropia  (vTrepfi^Tpos,  beyond  measure,  and  eye), 
oversightedness.    The  opposite  of  Myopy. 

Htpoaema  (virh,  under,  at/xa,  blood),  blood  in  the  anterior 
chamber.  ,  , 

Htpochyma  {vnhxv/J-a,  or  virhxv<n9,  from  vwh,  under,  x"t^<h  tf^ 
fusion),  cataract.  , 

Htpogala  {vir6,  under,  ydXa,  mill:),  efltusion  of  a  milky-UKW 
matter  in  the  anterior  chamber. 

Hypopyon  {unh,  under,  irvov,  pus),  pus  in  the  anterior  chamber.! 
Iriankistron  {rpis,  iris,  dyKicTpov,  a  fsh-hook),  an  instrumentt 
invented  for  performing  the  operation  of  artificial  pupil  by  separa-« 

''°Irtdauxesis  {tpis,  iris,  a«|7jTis,  (jrowtJi),  thickening  or  growtii  of 
the  iris  from  exudation  into  its  subst.mee. 

iRiDEOTOMEDrAT.YSiS  (tpis,  iris,  OHt,  TffXVa:,  to  cxit,  SmAwTis, 
separation),  operation  for  artificial  pupil  by  a  combination  ol  ex- 
cision and  separation. 
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Irideotomia  {Ipis,  iris,  etc,  out,  Te/xvai,  to  cut),  operation  for 
artificial  pupil  by  excision. 

Iridenoleisis  (tpis,  iris,  iv,  in,  and  /cAei'to,  to  close),  tlie  stvan- 
gnlation  of  a  prolapsed  portion  of  the  iris  between  the  lips  of  an 
incision  in  the  cornea  in  certain  operations  for  artificial  pupil. 

Ikidodesis  (ipis,  iris,  and  SeVts,  ligature),  ligature  of  the  pro- 
lapsed iris. 

Iridodialtsis  {'(pis,  iris,  ^laKviris,  separation),  the  operation  for 
artificial  pupil  by  separation. 

Ieidoncosis  (Ipis,  iris,  and  oyicos,  tumour),  a  name  formerly 
proposed  by  Von  Ammon  for  the  same  morbid  state  of  the  iris  as 
that  to  which  he  has  since  given  the  name  of  Iridauxesis  ;  but  now- 
applied  to  an  abscess  of  the  iris. 

Iridoperiphakitis  (("pis,  iris,  n-ep!,  over,  (paicos,  a  lens  or  lentil), 
inflammation  of  the  uvea  and  anterior  wall  of  capsule  of  the  lens. 

Ieidoruesis  (ipis,  iris,  and  pria-ffa!,  I  tear),  artificial  pupil  by 
laceration  of  the  iris. 

Iridoschisma  (Ipis,  iris,  ax'friJ-a,  fissure),  a  fissure  of  the  iris. 
See  CoLOBOMA. 

Iridotomia  (Jpis-,  iris,  to/j-t],  section),  the  operation  for  artificial 
pupil  by  incision. 

Keratitis  [icepas,  horn,  cornea),  inflammation  of  the  cornea. 

Keratontxis  (Kepas,  cornea,  uv^h,  a  puncture),  corneal  pune- 
turation  in  needle  operations  for  cataract. 

KoRECTOniA.    See  Coreotomia. 

KoREDiALYsis.    See  Coredialysis. 

Korejmorphosis.    See  Coremorphosis. 

KoREPLASTiOE.    See  Coreplastice. 

KoROTOMiA.    See  Corotomia. 

Kyklitis  (/cu/cAor,  a  circle,  nis,  affix  denotinfj  inHammation), 
inflammation  of  the  ciliary  circle  or  body. 

Lagophthalmos  {\ayhs,  a  hare,  oip6a\fj.os,  the  eye),  oculus  lepo- 
rinus,  or  hare's  eye.    Retraction  or  shortening  of  either  eyelid. 

Leocojia  (\evK6a),  to  whiten,  or  AevKos,  tvhite),  opacity  of  the 
cornea  fi  om  a  cicatrice. 

LippiTUDo  (lippus,  blear  eyed),  blear  eye. 

LnsciTAS  (luscus,  blind  of  one  eye),  fi.xed  misdirection  of  the 
eye. 

Madarosis  (juaSapwiTis,  from  /ta5c>s,  bald),  a  falling  out  of  the 
eyelashes. 

Marmarygb  {fxaptiapvyi],  splendour),  an  appearance  of  sparks  or 
coruscations  before  tbe  eyes. 

Metamorphopst  (fx^rapLopcpow,  to  transform,  u<pis,  vision),  dis- 
torted appearance  of  objects. 

MiCROPiiTUALMOs  {fJ-iKphs,  Small,  ocpeaXfihs,  the  eye),  smalluess 
of  the  eye  from  imperfect  development. 

MioRopY  (fwcphs,  small,  otpts,  vision),  a  state  of  vision  iu  which 
objects  appear  smaller  than  natural. 
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Milium  (a  millet  seed),  a  small  white  tumour  of  the  eyelids  oic 
their  ueighbourhood. 

MoNOBLEPSis  {ix6vos,  sinr/le,  ;8Aei|/ij,  view),  state  in  which  visioi 
is  distinct  only  when  one  eye  is  used. 

MncooELE  (fiv^a,  mucus,  icrtXii,  a  tumour),  dropsy  of  the  laery^ 
mal  sac. 

Musoji;  voLiTANTES  (musca,  a  fly,  volito,  to  fly  about),  the  ap4 
pearance  of  greyish  motes  before  the  eyes. 

Mydriasis  (afj.v5phs,  obscure,  or  fivSdw,  to  abound  in  moisture 
because  it  was  supposed  to  be  owing  to  redundant  moisture),  prei 
ternatural  dilatation  of  the  pupil. 

Myooephalon  (jnum,  a  fly,  Ke(pa\T],  the  head),  a  small  protru- 
sion of  the  iris,  like  a  fly's  head,  through  an  ulcerated  opening  iii  | 
the  cornea. 

Myodesopsia  (fiv'ta,  a  fly,  o^ts,  vision),  musca  volitantes. 

Myopy  (uvu,  to  shut,        the  eye),  nearsightedness. 

Myosis  (fJ-vo),  to  shut),  preternatural  contraction  of  the  pupil. 

Myotomy  {/ivs,  a  muscle,  i-ifji-vai,  to  cut),  section  of  muscleas 
Ocular  myotomy,  section  of  muscles  in  strabismus. 

Nyctalopia  (vvl,  night,  oipis,  vision),  day-blindness.  Employei 
also  for  night-blindness  {vvt,,  a,  priv.  or  aXaos,  blind,  otf'iy,  visi(m)i 

Nystagmus  {waTayixhs,  sleep),  oscillation  of  the  eyeball. 

OouLUS  BoviNus  (bos,  bovis,  an  ox),  ox-eye.    See  Buphthalmos* 

OcuLUs  Lepoeinus  (lepus,  leporis,  a  hare),  hare's-eye.  Sea 
Lagophthalmos. 

Onyx  {ow^,  a  nail),  deposition  of  matter  in  the  substance  of  thea 
cornea. 

Ophthalmia  (o<pea\ixhs,  the  eye),  a  general  name  for  inflamnui' 
tion  of  the  eye.  . 

Ophthalmia  Neonatorum  (veos,  young),  purulent  ophthalmia  m 
new-born  infants. 

Ophthalmitis,  inflammation  of  the  whole  eyeball. 

Ophthalmodynia  (o(p0aA|Ubj,  eye,  oSvyri,  }Min),  pain  in  the  eye. 

Ophthalmology  {o(pBa\ixhs,  eye,  \6yos,  a  discourse),  the  sci( 
of  ophthalmic  medicine  and  surgery. 

Ophthalmoplegia  {b(pea\iJihs,  eye,  i^K-nyh,  «  i>^ow  or  stroke),'^ 
paralysis  of  the  muscles  of  the  eyeball.  _ 

Ophthalmopiosis  {6<pea\iJ.ds,  eye,  Trraitrls,  a  falling  down,  firom 
ttiVtoi,  to  fall),  the  protrusion  of  the  eyeball,  resulting  from  para- 
lysis of  its  muscles.  ^  •    \    i    •  J 

Ophthalmoscope  {ocpBaXixhs,  eye,  a-KoTreu,  to  exammc),  the  in-i 
strumeut  for  e.Kploring  the  interior  of  the  eye. 

Ophthalmoscopy  (d<p0a\ix.hs,  eye,  (TKoma,  a  loohing  out),  vt'A 
ploration  of  the  eye.  ? 

O.XYOPIA  (ofus,  sharp,        the  eye),  preternatural  acuteness  oi 

vision. 

PACHEAnLEPHARA,  Pachytes  (Traxi^TTjs,  thickness,  from  toxw. 
thick  HKecpapof,  cyclid),  enlargement  and  thickening  of  the  eyeua. 
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Palpebrje  (a  palpitando,  from  their  frequent  motion),  tlie  eye- 
lids. 

Pannus  (pannus,  cloth),  a  thickened  and  vascular  state  of  the 
conjunctiva  oorneaj. 

Paeaoentesis  (irapa  and  Ktvrioi,  I  pierce). 

Paracentesis  corner,  puncture  of  the  cornea. 

Paresis  {Trdpeais,  ews,  relaxation),  applied  to  muscular  action. 

Periorbita  (Trepi,  over),  the  periosteum  of  the  orbit. 

Phantasms  (tpdi/raafxa,  aros,  a  spectre). 

Phltotenula  {(pKvKTaiva,  a  vesicle,  from  (p\v(oi,  to  ffush  forth), 
vesicle  filled  with  a  watery  fluid. 

Phosphenes  (from  (p&s,  light,  and  (pahoi,  I  malce  appear),  lu- 
minous spectra  produced  by  pressure. 

Photophobia  {(pus,  light,  cpo^eu,  to  dread),  intolerance  of  light. 

Photopsia  {(pcSs,  light,  bxj/i?,  vision),  subjective  appearance  of 
light  before  the  eyes. 

Phtheiriasis  (cpBeLpiaffis,  morhus  pedicidans,  from  (pQ^lp,  a 
louse),  pediculi  among  the  eyelashes  and  hairs  of  the  eyebrows. 

Pinguecula  (pinguis,  fat),  a  small  tumour  on  the  white  of  the 
eye  near  the  edge  ot  the  cornea,  apparently  but  not  really  adipose. 

Pladarotes  {irXaSaphs,  flaccid),  thickening  of  the  palpebral 
conjunctiva: 

Polyopia  (from  Tro\us,  many,       vision),  manifold  vision. 

Presbyopy  (irpicrfivs,  old,        the  eye),  old-sightedneas. 

Proptosis  (irph,  before,  tttoio-is-,  a  falling  down,  from  irlvrca, 
to  fall).    See  Ophthalmoptosis. 

PsoROPHTHALiiiA  {^<i>pa.,  scabics,  ocpOaXnhs,  the  eye),  ophthalmia 
tarsi. 

Pterygidm  {iTT^phu,  a  wing,  Trr^pvyiov,  a  small  wing),  thickened 
and  vascular  state  of  a  portion  of  the  conjuuctiva,  of  a  triangular 
shape,  the  apex  encroaching  more  or  less  on  the  cornea. 

Ptilosis  (TTTiAaitrir,  bald),  falling  out  of  the  cUia.    See  Mada- 

EOSIS. 

Ptosis  (tttwo-i'i,  a  falling  down,  from  7r^^rT£o,  to  fall),  falling 
down  of  the  upper  eyelid. 

Pupil  (pupiila),  the  aperture  in  the  iris. 

Eetinitis  (rete,  a  net),  inflammation  of  the  retina. 

Ehexis,  or  E-HKOiiA  Oopli  {pfj^is  and  priyfjia,  a  rupture),  rup- 
ture of  the  eyeball. 

Rhytidosis  {pvTiSaia-is,  a  wrinUing,  from  pvrMw,  to  wrinkle), 
collapsed  or  shrunk  state  of  the  cornea. 

Sclerotitis  (a-KAepbs,  hard),  inflammation  of  the  sclerotica. 

Sootomata  ((TKOTtajxa,  dizziness,  from  (tkvtSih,  to  darken),  dark 
spots  seen  before  the  eyes  :  see  Muscje  Volitantes. 

Staphyloma  (aracpvAii,  a  grape),  a  projection  of  some  part  of 
the  eyeball,  generally  of  the  cornea  and  iris,  or  sclerotica  and 
choroid. 

Staphyloma  Eaoemoscm  (raoemus,  a  bunch  of  grapes),  stapby- 
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loma  is  so  called  wlien  there  is  an  appearance  of  Beveral  pro-i 
jeotious.  ^  j 

Stenoohoria.  {cTTeuox^pia,  narrowness  of  space,  from  aTevbt,^ 
narrow,  X"P°^j  space),  a  contraction;  applied  to  the  derivati»e|i 
lacrymal  passages. 

Stenopaeio  (from  arreuSs,  narroio,  and  Sttt),  a  peep-hole). 

Stereosoope  {arepehs,  solid,  and  OKontw,  I  look  at). 

Stillicidium  (stillo,  to  drop,  cado,  to  fall),  dropping  of  tears  « 
from  the  eye,  in  consequence  of  obstruction  of  the  derivative  lacry-  - 
mal  passages. 

Strabismus  {crTpapl^w,  to  squint,  from  a-rpa^bs,  twisted),  squint-jr 

ing.  ^  ,  .  i 

Symblepharon  {cruv,  together,  fiKecpapov,  eyelid),  adhesion  of  the i 
eyelids  to  the  eyeball. 

SiNOHTSis  {aiyxfo-is,  mixture,  from  o-uf,  together,  ahd  X"^'^.  to 
pour),  dissolution  of  the  vitreous  body. 

Synechia  {(ruv4x^ia,  continuity,  from  aufex'^t  ^(^P  together), 
adhesion  of  the  iris  to  the  cornea  or  capsule  of  the  lens_;  in  the 
former  case  it  is  distinguished  as  anterior  synechia,  in  the  latter  as 
posterior  synechia. 

Stnizesis  {iTuvi^-r]<ns,  a  falling  together,  from  avv'i^oi,  to  sit  to- 
gether), closure  of  the  pupil.  _  "  ■  x.  m 

Taraxis  (rapa^is,  disturbance,  from  Tapiaaai,  to  disturb),  sbghti 
external  ophthalmia. 

Taksoraphia  (ra/xroy,  tarsus,  pa(p^,  a  suture),  suture  of  the 
tarsal  margins  in  ectropium  of  the  external  angle. 

Trachoma  {rpaxuixa,  roughness,  rpax^cc,  to  make  rough),  gia-  j 
nular  conjunctiva. 

Trichiasis         a  hair),  inversion  of  the  eyelashes. 

Trichosis  ^0p^^,  a  hair),  Triohosis  Bclbi,  a  small  tumour  oni 
the  front  of  the  eyeball,  with  hair  growing  from  it. 

Tylosis  {rvXos,  callosity),  thickening  and  induration  of  the  bor-- 

ders  of  the  eyelids.  v      ,    <    ,  c 

Xeroma,  Xerophthalmia,  Xerosis  {^vpos,  dry),  dryness  of 
the  eye,  of  which  there  are  two  kinds,  viz.,  conjunctival  and 
lacrymal. 
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Abscess  of  anterior  cliamber,  121,  275 

cornea,  114,  262 

ii-is,  123,  222 

lacrymal  caruncle,  688 

lacrymal  sac,  699-701 

Meibomian  glands,  619 

orbit,  481,  482,  483 
Abscission  of  iiis,  434 

tlie  anterior  segment  of  the  eyeball,  284 
Absorption,  cure  of  cataract  by,  354,  395,  416 

of  orbit  from  pressure,  728 
Accidental  or  complementary  colours,  521 

Acetate  of  lead  precipitated  on  ulcerated  conjunctiva  and  cornea,  86, 
263 

Acute  inflammation,  99 

Adams  on  the  removal  of  the  lens  as  a  means  of  treating  conical 

cornea,  295 
Adams's  iris  knife,  426 

operation  for  artificial  pupil,  435 
ectropium,  624 
Adaptation  of  an  artificial  eye,  289 
Adjustment  of  the  eye  for  difi'erent  distances,  455 

action  of  belladonna 
and  Calabar  beau 
on,  453 

range  of,  470 

Adjustments,  optical,  of  the  eye,  abnormal  states  of,  445 
Aegilops,  13,  697 

Airy  on  astigmatism  or  distigmatism,  500 
Albugo,  193 

Albuminuria,  amaurosis  in  cases  of,  544 

morbid  state  of  the  retina  in,  55,  56,  128,  544 
Amaurosis,  526,  534 

apoplectic,  310,  540 

causes  of,  538,  648 

congenital,  546 
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Amaurosis,  consequent  to  scarlatina,  541 
considered  empirically,  535 

pathologically,  539 

therapeutically,  547 
definition  of,  534 
degrees  in,  535 
diagnosis  of,  345,  538 
diurnal,  533 

empirically  considered,  535 
from  albuminuria,  544 

apoplexy  of  eye,  310,  541,  542 

aneurismal  enlargement  of  central  artery  of  retina,* 
542 

blows  on  eye,  548,  739 
cerebral  congestion,  543 
concussion  of  retina,  739 

or  other  injury  of  the  head,  739 
congestion  or  inflammation  of  optic  nervous  appa-i 

ratus,  538,  547,  548 
depressed  or  reclined  lens,  411,  415 
diabetes,  545 

disease  in  antrum,  540,  543 

of  frontal  sinus,  541 

of  the  heart,  546 
disordered  digestive  organs,  548 
dropsy  of  the  eye,  542,  547 
embolism,  542 

embolism  of  central  artery  of  retina,  542 
encephalic  aneurism,  544 
enlarged  pituitary  gland,  544 
exhaustion,  549 
exostosis  of  orbit,  644 
extra-ocular  disease,  542 
fractured  cranium  with  depression,  543 
hfemorrhagy,  310,  541,  542 
hydrocephalus,  541,  544 
inflammation  of  orbital  cellular  membrane,  725 
the  posterior  tunics  of  the  eye, 
231,  541,  542 
injuries  of  branches  of  fifth  nerve,  739 
intense  light,  542,  548 
intoxication,  548 
intra  ocular  disease,  541 
irritation  of  branches  of  fifth  nerve,  548 
laceration  of  retina,  59,  542 
lead-poisoning,  544 
lightning,  548 
loss  of  fluids,  649 
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Amaurosis  from  masturbation,  549 

morbid  changes  effecting  membranes  or  bones  of 
cranium,  541,  543 
in  optic  nerves,  542,  543 
formations  in  brain,  541,  543 
onanism,  549 

opbtbalmia  interna  posterior,  231,  541,  542 
over-exercise  of  sight,  548 
oxaluria,  545 

pressure  on  eye,  541,  543,  549,  728 

sanguineous  extravasation  in  head,  540 

spermatorrLoja,  549 

spinal  or  cerebral  disease,  543 

suckling,  549 

suppressed  menses,  548 

perspiration,  548 
purulent  discharge,  548 

syphilitic  posterior  internal  ophthalmia,  239,  546 

tobacco,  544 

tumours  in  brain,  543 

orbit,  541,  542,  728 

venery,  549 
■worms,  549 

■wounds  of  eyebrows  or  eyelids,  739 
hydrocephalic,  541 
lactantium,  549 
nocturnal,  530 

pathologically  considered,  539 

prognosis  in,  539,  548,  549 

seats  of,  539,  540,  541,  542,  543,  544 

symptoms  of,  535,  536,  637 

therapeutically  considered,  547 

traumatica,  739 

treatment  of,  547,  549 

■with  debility,  549 

postfebrile  ophthalmitis,  254 
Amblyopy,  or  incomplete  amaurosis,  69,  498,  535 
Ametropia,  465 

Ammon  on  the  congenital  occurrence  of  conical  cornea,  293 

sclerotic  protruberanoe  of  the  fcetal  eye  as  the  foun- 
dation of  posterior  sclerotic  staphyloma,  302 
Ammon's  operation  for  epicantbus,  667 

AnsBsthesia  of  parts  supplied  by  fifth  nerve  accompanying  neuralgia, 

62,  606 
Anchilops,  13,  697 
Anchyloblepharon,  667 
Anderson  on  postfebrile  ophthalmitis,  255 
Anel's  probes,  uses  of,  707,  712 
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Anel's  syringe,  injection  with,  703,  705 
Aneurism  by  anastomosis  in  orbit,  735 
of  eyelids,  676 
of  central  artery  of  retina,  542 

cerebral  arteries,  a  cause  of  amaurosis,  5 
ophthalmic  artery,  544,  735 
Angles  of  eye,  exploration  of,  11 
Anterior  chamber,  abscess  of,  121,  275 
Antrum,  pressure  on  orbit  fi-om,  728,  735 

disease  of,  causing  amaurosis,  541,  543 
Aphthous  conjunctivitis,  156 
Apoplexy,  amaurosis  from,  543 
of  eye,  310,  541,  642 
Applications  to  the  eyes,  cold,  76 
warm,  77 

Aqueous  chambers,  dropsy  of,  277,  296 
foreign  bodies  in,  746 
humour,  evacuation  of,  149 
loss  of,  743 
Aquo-capsulitis,  214  ' 
Arcus  senilis,  23,  363 
Arthritic  posterior  internal  ophthalmia,  241 

ring,  22,  23,  214,  226,  242 
Artificial  dilatation  of  the  pupil,  31,  140,  449 
eye,  adaptation  of,  289 
pupil,  417 

by  dislocation  with  iridodesis,  435 
by  excision,  419,  424 
incision,  425,  430 
separation,  430,  434 
compound  operations  for,  437,  439 
general  conditions  for,  418 
states  of  eye  requiring,  437,  439 
Asthenopy,  64,  496 

hypermetropic,  496 
muscular,  499 
Astigmatism,  65,  499 

Stokes'  instrument  for  testing,  65 
Atresia  iridis,  122,  213 

of  laorymal  puncta,  711 
Atrophy  of  eye,  283 

white,  of  optic  papilla,  53,  128,  543 
Atropia,  solution  of  sulphate  of,  140,  449,  453 

Babhage's  model  of  an  ophthalmoscope,  46 
Barton  on  the  treatment  of  sympathetic  ophthalmia, 
Beer  on  staphyloma,  272 
Beer's  cataract  knife,  366 
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Beer's  operation  of  lateral  iridectomy,  420 
Belladonna,  uses  of,  31,  140,  265,  295,  359 

Bernard  on'  the  dilatation  of  the  arteries  of  the  eye  and  head,  as  a 
consequence  of  section  of  the  sympathetic  nerve  m  the  ^ec^  146 
Biffi  on  the  excitement  of  dilatation  of  ^1^^,^^?  tck  146 

upper  segment  of  the  divided  sympathetic  in  the  neck,  140 
on  the  actiou  of  belladonna  on  the  pupil,  4o0 

Blear  eyes,  616  ,  ,   .  .  .        a-  iqq 

Bleeding,  general,  in  ophthalmic  inflammation,  idS 
Blennorrhoja  of  derivative  lacrymal  organs,  701 
Blepharitis  scrofulosa,  615 

Blepharospasmus,  or  spasmodic  closure  of  the  eyelids,  bbi 
Blood  effused  into  eye,  &c.,  309,  741 

vessels,  arrangements  of,  iu  ophthalmise,  19 

Blows  on  eye,  739  „ 
Bluish-white  ring  round  the  cornea,  22,  23,  214, 

Borel  on  cataract,  650  ,  ,  i, 

Bowman's  method  of  exploring  the  nasal  duct,  and  treating  obstruc- 
tion of  it,  716 
method  of  puncturing  detached  retina,  308 

Brachymetropia,  467  .  •    c^i  K/Iq 

Brain,  morbid  formations  iu,  producing  aumorosis,  641, 
Brendel  on  the  sclerotic  protruberance  of  the  fetal  eye,  30/ 
Brewster  on  the  nature  of  muscre  volitantes,  514 
Brisseau's  opinion  respecting  cataract  and  glaucoma,  550 
Brown-Sequard  on  constriction  of  the  arteries  of  the  eye  and  head 
as  the  effect  of  galvanizing  the  sympathetic  above  the  section,  14b 
Budge  on  the  movements  of  the  pupil,  447 
Buphthalmos,  297 

Burns  of  conjunctiva  and  cornea,  73S 

eyelids,  757 
Bursting  of  eye,  from  blows,  753 

Calabar  bean,  83,  451,  453 
Fraser  on,  452 
Kobertson  on,  452 
Van  Hasselt  on,  452 
Calculus,  lacrymal,  724 

MeilDomian,  671 
Callosity,  scirrhoid,  of  eyelids,  676 
Cancer  of  eyeball,  322 

epithelial,  of  eyelids,  676 
soft,  of  eyeball,  323 
Canthi,  exploration  of,  11 
Canton  on  arcus  senilis,  24 

case  of  hydatid,  under  the  sclerotic  conjunctiva,  685 
Capsule,  aqueous,  imflammation  of,  116,  123,  214 
crystalline,  inflamed,  128,  230 
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Capsule,  crystalline,  injuries  of,  748 
Carbuncle  of  eyelids,  612 
Caries  of  orbit,  632,  727 
OS  unguis,  702 

Caruncula  lacrymalis  and  semilunar  fold,  chronic  enlargement  odl 
689  ^ 

fungus  of,  689 
inflammation  of,  687,  683 
polypus  of,  689 
scirrhus  of,  690 
Cataplasms  to  the  eyes,  warm,  77 
Cataracta  cum  zonula,  348 
cystica,  338,  750 
discoid,  348,  349 
lymphatica,  or  false  cataract,  337 
pyramidata,  350 
traumatica,  129,  501,  748 
tremulans  vel  natatilis,  338,  750 
Cataract,  337 

anterior  capsular,  349 
black,  341 
capsular,  349 

capsulo-Ientieular,  351,  352 
causes  of,  338,  339,  348,  350 
central,  351 
complications  of,  355 

congenital,  338,  412  1 
couching  of,  402 

cure  of,  by  absorption  or  dissolution,  354,  395,  413,  416  " 
operation,  354 

definition  of,  337  | 
depression  of,  402  ' 
diabetic,  338 

diagnosis  of,  340,  343,  344,  345,  348  i 
displacement  of,  402,  404,  408,  411  i 
division  of,  395,  396,  401,  402  ' 
examination  of  cases  of,  32,  33,  334,  339 
extraction  of,  362,  388,  389,  390,  392,  394 
fibrinous,  or  false  cataract,  337 
firm,  or  hard,  340 
fluid,  349 

genera  and  causes  of,  337  , 
glasses,  416  j 
green,  552 

hard,  340  , 
history  of  pathology  of,  550 
lenticular,  339,  340,  347 
Morgagnian,  349 
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Cataract,  operations  for,  354- 

palliative  treatment  of,  352 
pigmentous,  337 

position  of  patient  in  operations  for,  359 

posterior  capsular,  351 

prognosis  in,  347,  349,  350,  364,  395,  404 

purulent,  or  false  cataract,  337 

questions  regarding  removal  of,  by  operation,  3 

reclination  of,  402 

sanguineous,  or  false  cataract,  337 

secondary,  414 

siliquose,  352 

soft,  347,  395 

spontaneous  displacement  of,  33S,  749 
traumatic,  338 

treatment  of,  without  operation,  352 
Cataracts  from  inflammation,  337,  350 

spurious,  337 

true,  337 
Catarrhal  ophthalmia,  105,  158 
Catarrho-rheumatic  ophthalmia,  207 
Catgut,  as  a  means  of  dilating  the  nasal  duct,  717 
Catroptrical  examination  of  the  crystalline  body,  33 
Cat's  eye,  541 

Cautery,  potential,  application  of,  to  the  eye,  87 
Cederschjold  on  the  origin  of  ophthalmia  neonatomm,  1 , 
Cellular  membrane  of  orbit,  induration  of,  725 

infiltration  of,  729 
inflammation  of,  725 
Celsus's  operation  for  lagophthalmus,  626 
Cerebral  congestion  causing  amaurosis,  543 
Chalazion,  674 

Chemosis,  18,  91,  106,  164,_  170,  172 

excision  and  incision  of  conjunctiva  in,  91 
white,  181 

Cheselden's  operation  for  artificial  pupil,  425,  443 
Chloroform  as  a  remedy  for  intolerance  of  light,  140 
Cholesterine  in  eye,  35 
Choroid,  non-malignant  tumours  of,  321 

wounds  of,  753 
Choroiditis,  57,  124,  231 

ophthalmoscopic  manifestations  of,  125 

exudativa,  235 

serosa,  233 
Chromatic  vision,  505 
Chronic  inflammation,  99 
Chroopsy,  518 

Cicatrices,  eversion  of  lids  from,  625 
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Cicatrices  of  cornea,  119,  265 
Cilia,  exploration  of,  8,  9 

inversion  of,  655 
Coccius'  ophthalmoscope,  37 
Cold  applications  to  the  eyes,  76 

douche  bath,  70 

dry,  76 

lotions,  76 
Collyria,  78 

Coloboma  iridis,  30,  441 

ophthalmoscopic  appearances  in,  442 
palpebrse,  662 
Colour-blindness,  527 
Coloured  vision,  505 

Colours,  accidental  or  complementary,  521,  522 

defective  perception  of,  527 
Common  sensibility,  impairment  or  loss  of,  62 
Complementary  colours,  521,  522 
Compound  ophtbalmiae,  203 
Concussion  of  retina,  a  cause  of  amaurosis,  789 
Congenital  amaurosis,  546 

night-blindness,  531 
Congenito-syphilitic  ophthalmia  neonatorum,  1 80 
Congestion,  in  inflammation,  97 — 103 
Conical  cornea,  292 
Conjugate  foci,  456 
Conjunctiva  arida,  261 

atrophy  of,  109 

chemosed,  excision  and  incision  of,  91 
cornese,  inflammation  of,  115,  205 
•  cuticular,  261 

diffused  vascular  ntevus  of,  10 
diseases  of,  680 

excision  and  incision  of,  in  cbemosis  of,  91 

foreign  substances  adhering  to,  92,  94 
in  folds  of,  92 

oculo-palpebral  space  of,  92 

fungous  thickening  and  enlargement  of,  684 

granular,  10,  107,  258 

hydatids  in  cellular  tissue  under,  685 

inflammations  of,  101,  109,  156,  184 

injuries  of,  736 

polypus  of,  685 

scarification  of,  90 

tumours  of,  685 

warts  of,  685 
Conjunctival  surface  of  eyelids,  exploration  of,  9 
Conjunctivitis  catarrhalis,  105,  158 
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Conjunctivitis  contagiosa,  106,  163 

diphtherica,  107,  180 

Egyptiaca,  106,  163 

erysipelatosa,  108,  183 

gonorrhoica,  172 

leucorrhoioa,  176 

morbillosa,  251 

phlyctenulosa,  190 

pseudo-membranosa,  107,  180 

puro-mucosa,  105,  158,  174 

pustulosa,  101,  156 

scarlatinosa,  262 

scrofulosa,  190,  203 

variolosa,  252 
Contagious  ophthalmia,  163 

reproduction  of,  by  inoculation,  as  a  means 
of  treating  pannus,  168,  261 

Contusion  of  cornea,  740 

edge  of  orbit,  739 

eyebrow  and  eyelids,  755 
Convulsions  of  eyeball,  604,  605 

eyelids,  5,  664 
Corectomia,  419,  424 
Coredialysis,  430 

Corelysis,  Streatfeild's  operation  of,  279 

Coremorphosis,  417 

Coreplastice,  417 

Coretomia,  425 

Cornea,  abrasions  of,  742 

inflammation  from,  744 
abscess  of,  114,  262 

arthritic  ring  round,  22,  23,  214,  226,  242 
bluish-white  ring  round,  22,  23,  214,  226,  242 
burns  of,  737 
cicatrice  of,  119,  265 
conical,  292 
contusion  of,  740 
dimple  or  clear  facet  of,  119 
extraction  of  cataract  through,  362 — 394 
fistula  of,  387 
,  foreign  substances  adhering  to,  92,  94 

imbedded  in,  741 
hernia  of,  117,  266 
incised  wounds  of,  742 
inflammation  of,  111—120,  189—202 
injuries  of,  741 

lining  membrane  of,  inflamed,  116,  214 
malformations  of,  277,  292,  296,  499 
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Cornea,  mortification  of,  118,  166 

non-malignant  tumours  of,  321,  684 
paracentesis  of,  149 
penetrating  wounds  of,  742 
prominent,  277 
punctured  wounds  of,  742 
rupture  of,  166,  167 
specks  or  opacities  of,  264 
ulcer  of,  from  debility,  263 
ulcers  of,  116,  263 
vascular,  119,  260 
and  ii-is,  staphyloma  of,  268 
wounds  of,  741 
Corneitis  parenchymatosa,  197 

acute  or  eretliitic  form,  197 

clironic  or  torpid  form,  201 

congenito-syphilitic,  198 

rheumatica,  202 
Couching,  402 

Counter-irritation  in  diseases  of  the  eyes,  87 

Coursserant  on  keeping  the  eyelids  closed  in  cuticular  conjunctiva,  , 

Cramer  on  the  increased  convexity  of  the  anterior  surface  of  the  lens  • 
in  adjustment  of  the  eye  for  near  objects,  458 
action  of  belladonna  on  the  pupil,  450 
Crampton's  operation  for  entropium,  653 

Cranium,  disease  of  membranes  or  bones  of,  producing  amaurosis,' 
541j  543  I 
pressure  on  orbit  from  cavity  of,  728  I 
Critchett's  operation  of  iridodesis,  435  i 
Cunier's  case  of  hereditary  night-blindness,  532 
Crystalline  lens  and  capsule,  injuries  of,  748 
opacity  of,  337 

Crystallino-capsulitis,  128,  230  i 
Cupping,  in  diseases  of  the  eyes,  139 

Cusco  on  condensation  and  shrinking  of  the  sclerotica  as  a  cause  of 

intra-ocular  pressure,  558 
Cuticular  conjunctiva,  109,  261 
Cylindrical  eye,  499 

lenses,  508 
Cyst,  echino-coccus  in  orbit,  731 
in  connection  with  iris,  319 
Cysticercus  or  hydatid  in  anterior  chamber,  315 
eyelid,  675 
under  conjunctiva,  685 
retina,  59,  318 
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Dacryocystitis  chronica,  701 
Dacryolites,  724 

Dalton  on  colour-blindness,  72,  527 
Daltonism,  72,  527 
Day-blindness,  533 
Debility,  amaurosis  with,  549 

Demours'  case  of  a  barley-awn  in  the  punctum  lacrymale,  759 
Depression  of  cataract,  402 

through  cornea,  408 

sclerotica,  404 
De  Ruiter,  on  the  action  of  belladonna  on  the  pupil,  450 
Descemet,  inflammation  of  membrane  of,  116,  l'z3,  214 
Desmarres'  eyelid-compressor  forceps  modified  by  Snellen,  658 
Dichromatism  of  lens  in  glaucoma,  550 
Digestive  organs,  amaurosis  fi-om  disordered,  548 
Dilatation  of  orbit  from  pressure,  728 

pupil,  artificial,  31,  140,  449 
Dimple,  or  clear  facet  of  cornea,  119 
Diphtheria,  paresis  of  adjustment  in  consequence  of,  495 
Diphtheritic  inflammation  of  the  conjunctiva,  108,  180 
Diplopy,  576 

crossed,  578 

homonymous,  578 

with  one  eye,  504 
Direction  of  the  eyeballs,  examination  of,  15 
Dislocation  of  eyeball,  754 
lens,  749 

pupil,  238,  435,  748 

with  iridodesis,  435 
Displacement  of  cataract,  402,  404,  408,  411 

pupil,  238,  435,  748 
Dissolution  of  vitreous  body,  284 
Distichiasis,  655 
Distigmatism,  499 

cylindrical  lenses  for,  501 
Distoma  in  crystalline,  319 
Distortion  of  eyeball,  592 
Division  of  cataract,  395,  396,  401,  402 
through  cornea,  401 

sclerotica,  396 
enlarged  vessels  in  sclerotic  conjunctiva,  91 
Donders  on  hypermetropia  as  a  cause  of  convergent  strabismus,  15, 
595 

myopia  as  a  cause  of  divergent  strabismus,  15,  602 
the  action  of  atropia  on  adjustment  of  the  eye  for  dis 

tant  objects,  463,  464,  466 
emmetropia  and  ametropia,  466 
hypermetropia,  469,  484 
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Bonders  on  myopia,  467,  471 

steuopaaic  apparatus,  70 

paresis  of  adjustment,  495 
Double  yision  from  want  of  correspondence,  in  muscles  of  eyeball, 
676 

witli  one  eye,  504 
two  eyes,  576 

wben  natural,  572 

crossed,  578 

homonymous,  578 
Drops  for  the  eyes,  83 
Dropsy  of  aqueous  chambers,  277 
eye,  296 

vitreous  body,  280,  298 
sub-retinal,  303 
Dry  cold  to  the  eyes,  76 

warmth,  77 
Dryness  of  eye,  109,  261,  691 
Duct,  nasal,  injuries  of,  759 

obliteration  of,  717 
obstruction  of,  711,  717 
Ducts,  lacrymal,  injuries  of,  654,  711,  758 
Dupuytren's  tube  for  the  nasal  duct,  720 

Dura  mater,  and  cranium,  disease  of,  producing  amaurosis,  541,  543 

Eble  on  so-called  Egyptian  ophthalmia,  167 
Ecchymosis  of  eyelids,  6,  755 

under  conjunctiva,  18,  106,  309,  755 
Echino-coccus  cyst  in  orbit,  731 
Ectropium,  4,  621 

Adams'  operation  for,  624 

sarcomatosum,  622 
Effusion  of  blood  into  eye,  309,  741,  755 
Egj^tian  ophthalmia,  163 

prevention  of  the  spread  of,  171 
reproduction  of,  by  inoculation,  as  a  means  of 
treating  pannus,  168 
Emetics  in  ophthalmic  inflammation,  140 

scrofulous  ophthalmia,  190,  203,  216 
Emmetropia,  465 

Emmetropic  eye  under  the  ophthalmoscope,  40 
Emphysema  of  eyelids,  7,  759 

subconjunctival,  19- 
Encanthis  benigna,  689 

inflammatoria,  687 

maligna,  690 

Encysted  tumour  in  connection  with  the  iris  and  aqueous  chamber^ 
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Encysted  tumours  in  orbit,  731 

eyelids  and  eyelirows,  673,  675 
Enlarged  vessels  in  sclerotic  conjunctiva,  division  of,  91 
Enlargement  of  lacrymal  gland,  694 
Enlargements  of  eyeball,  292 
Entozoa  in  eyes,  316,  675,  685 
Entropium,  649 
Enucleation  of  the  eyeball,  286 
Epicantbus,  667 
Epiphora,  692 
Epithelioma  of  eyelids,  676 
Erect-image,  ophthalmoscopic  exploration,  38 
Eruptions,  syphilitic,  affecting  eyelids,  619 
Erysipelas  of  eyelids,  6,  610 
Erysipelatous  ophthalmia,  108,  183 
Evacuation  of  aqueous  humour,  149 
Eversion  of  eyelids,  4,  621 

lacrymal  papillae  and  puncta,  708 
Evulsion  of  eyeliall,  764 
eyelashes,  92 
Examination  of  the  eyes,  objective,  1 

ophthalmoscopic,  35,  48,  52 
subjective,  61 
direction  and  movements  of  the  eyeballs,  15 
fi-ont  and  interior  of  the  eyeball,  16,  25,  26 
state  of  pupil,  26,  31,  32 
catoptrical,  of  crystalline  body,  33 
Excavation  of  optic  papilla  m  glaucoma,  54,  554 
Excision,  artificial  pupil  by,  419,  424 
of  chemosed  conjunctiva,  91 
eyeball,  286 
Excoriation,  eversion  of  eyelids  ft-om,  622 
Excrescence  of  iris,  fungous,  321 
Exophthalmia,  728 
Exophthalmos,  728 

anemic,  729 
Exostosis  of  orbit,  728 

Exploration  of  the  angles  of  eye  and  lacrymal  organs,  11 

conjunctival  surface  of  eyelids  and  palpebral  si- 
nuses, 9 
eyes,  in  order  to  a  diagnosis,  1 
objective,  1 
subjective,  61 
eyebrows  and  orbital  margins,  3 
eyelids,  tarsal  border,  cilia  and  Meibomian  aper- 
tures, 4 

fundus  of  the  eye  under  water,  46 
Extirpation  of  eyeball,  334 
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Extirpation  of  eyelids,  678 

lacrymal  gland,  694 
orbital  tumours,  730 
partial,  of  orbital  tumours,  731 
Extraction  of  cataract,  362,  394 

thi-ougli  sclerotica,  394 

puncture-section  of  cornea,  389 

with  iridectomy,  394< 
semicircular  section  of  cornea,  362 

„    ,   .     .    .  „  ■"'itli  iridectomy,  381 

Exudation  m  inflammation,  97 
Exuded  matter  in  inflammation,  97 — 130,  131 
Eye,  adaptation  of  artificial,  289 

apoplexy  of,  310 

blows  on,  548,  739 

cylindrical,  65,  499 

dropsy  of,  296 

gunshot  wounds  of,  740 

modes  of  fixing,  during  operations,  361,  368,  599 
pressure  on,  541,  543,  549,  728 
sanguineous  eifusion  into,  309,  741 
Eyes,  sensations  of  the  two,  correspondence  between,  565 

loss  of  correspondence  between,  576 
Eyeball,  abscission  of  anterior  segment  of,  284 

atrophy  of,  283 

bursting  of,  753 

cancer  of,  322,  323 

convulsions  of,  604,  605 

dislocated,  754 

enlargements  of,  292 

evulsion  of,  754 

excision  of,  286 

extirpation  of,  334 

fungus  hasmatodes  of,  323 

hydatids  in,  315 

immovable  distortion  of,  592 

inflammatory  diseases  of,  100,  155 

injuries  of,  736,  739 

non-malignant  tumours  of,  321 

malignant  affections  of,  322,  823,  331 

melanosis  of,  331 

oscillation  of,  605 

scirrhus  of,  322 

shrunk  state  of,  from  evacuation  of  humours,  2S4 
spongoid  or  medullary  tumour  of,  323 
tumours  within,  321 
Eyeballs,  movements  of  the  two,  correspondence  in,  572 

loss  of  correspondence  in,  592 
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EyebroTV,  injuries  of,  4,  739,  755 
tumours  in,  671 
wounds  of,  739,  755 
Eyebrows  and  orbital  margins,  exploration  of,  3 
Eye-drops,  81,  82,  S3 
Eyelashes,  exploration  of,  4,  8 
false,  8,  655 
inversion  of,  655 

Eyelid,  lower,  capable  of  being  drawn  up  over  the  front  of  the  eye- 
ball, 5 
retraction  of,  4,  660 

upper,  falling  down  of,  6,  665 
Eyelids,  albuminous  tumour  of,  673 

aneurism  by  anastomosis  of,  676 

burns  and  scalds  of,  4,  757 

callosity,  scirrhoid  of,  676 

cancer  of,  676 

carbuncle  of,  612 

contusion  and  ecchymosis  of,  755 

convulsion  of,  5,  664 

emphysema  of,  7,  759 

encysted  tumours  in,  675 

epithelial  cancer  of,  676 
'  erysipelatous  inflammation  of,  610 

aversion  of,  621 

exploration  of,  4 

extirpation  of,  678 

fibrinous  tumour  of,  674 

hydatids  in,  675 

inflammation  of  edges  of,  613 — 615,  618 

injuries  of,  755 

inversion  of,  649 

malignant  pustule  of,  612 

melanosis  of,  678 

milium  of,  673 

naavus  maternus  of,  676 

neuralgia  of,  605 

oedema  of,  7 

palsy  of,  660,  665 

phlegmonous  inflammation  of,  609  ' 

pblyctenula  of,  671,  672 

poisoned  wounds  of,  757 

poiTigo  larvalis  aflecting,  7 

retraction  of,  060 

scirrhoid  callosity  of,  676 

scirrhus  of,  676 

spasm  of,  5,  664 

sycosis  of  edge  of,  672 
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Eyelids,  sypLilitic  ulceration  of,  619 

eruptions  affecting,  619 
tarsal  or  fibrinous  tumour  of,  674 
thick-walled  encysted  tumour  of,  G73 
tumours  in,  671 

twitching  or  quiveiing  of,  5,  664 

variolous  inflammation  of,  612 

warts  on,  672 

wounds  of,  755 
Eye-powders,  86 
Eye-salves,  84 
Eye-waters,  79—81 

Farsightedness,  63,  466,  489 
J  Fifth  nerve,  affection  of  eye  from  disease  of,  606 

'  anfesthesia  of  parts  supplied  by,  606 

injuries  of  branches  of,  739 
irritation  of,  producing  amaurosis,  548 
neuralgia  of,  605 
Filaria  in  crystalline,  319 

Medinensis  under  conjunctiva,  686 
Fistula  of  cornea,  387,  744  " 
lacrymal  sac,  707 

spurious,  13,  697,  704 
true  lacrymal,  694 
Fixed  muscse,  533 
Foci,  conjugate,  456 
Focus,  principal  of  a  lens,  455 
Fomentations  to  the  eyes,  warm,  77 
Foramen  centrale  under  the  ophthalmoscope,  52 
Foreign  bodies  in  aqueous  chambers,  746 

in  ooulo-palpebral  space  of  conjunctiva,  92,  736 
body  in  orbit,  760 

substances  adhering  to  conjunctiva,  92 
imbedded  in  cornea,  741 
Fouoher  on  the  occurrence  of  diphtheritic  ophthalmia  in  the  Hdpital 
des  Eufants  of  Paris,  182 
tannin  as  an  application  to  the  eye  iu  pustular  oph- 
thalmia, 157 

Fractured  cranium  with  depression,  producing  amaurosis,  543 
Fractures  of  edge  of  orbit,  4 

France's  method  of  steadying  the  eye  with  forceps  during  the  section 

of  the  cornea  iu  extraction,  368 
Eraser  on  Calabar  bean,  452 

Fricke's  operation  of  transplanting  the  skin  according  to  the  Indian 
method  for  supplying  a  defect  of  the  eyelids,  634  |h 
Front  of  the  eyeball,  abscission  of,  284  ▼ 
examination  of,  16 
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mtal  sinus,  diseases  of,  produce  amaurosis,  541 
pressure  on  orbit  from,  728,  735 
Fundus  of  the  eye  as  seen  on  dissection,  47 

under  tlie  ophthalmoscope,  48 — 52 
Fungus  hismatodes  in  the  orbit,  734 
of  brain,  325 
eyeball,  323 
optic  nerve,  325 
of  antrum,  728,  735 

caruucula  lacrymalis,  689 
conjunetiva,  684 
iris,  321 

Galen  on  glaucoma  and  hypochyma,  550 

Gelatine  as  a  -vehicle  for  the  application  of  atropia  and  Calabar 

bean,  83 
Gerontoxon,  23,  363 

Gibson's  mode  of  extracting  soft  cataract  through  a  small  section,  390 

modified  by  Travers,  391 
operation  of  lateral  iridectomy,  420 
Giraud-Teulon  on  spectacles,  509 
Gland,  lacrymal,  encysted  tumour  in,  694 

enlargement  or  soirrhus  of,  694 
extirpation  of,  694 

inflammation  and  suppuration  of,  693 
injuries  of,  694,  758 
Glands  of  cilia,  inflammation  of,  613 

Glandulse  con^regatte  or  lower  mass  of  lacrymal  gland,  injuries  of, 
654,  758 
inflammation  of,  693 

Glasses,  concave,  507 
convex,  507 

for  cataract  patients,  416 

longsightedness,  507 

shortsightedness,  507 
prismatic,  508 

spectacle,  convex  and  concave,  507 

Giraud-Teulon  on,  509 

Glaucoma,  34,  550 

acute,  244,  553 
dichror^atism  of  lens,  in,  550 
dissections  of  eyes  in  state  of,  551 
excavation  of  optic  papilla  in,  54,  554 
its  diagnosis  from  cataract,  345 
simple,  551 

treatment  of  hy  iridectomy,  553 
with  amaurosis,  552 — 553 
with  cataract,  552 — 553 
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Glycerine,  79 

Gonoriliceal  conjunctivitis,  172 
iritis,  220 
^  ophthalmia,  172,  173 
Graefe  on  the  passage  of  solution  of  atropia  into  the  aqueous 

humour  by  diffusion,  449 
Graefe's  application  of  iridectomy  to  treatment  of  glaucoma,  553 
cases  of  hydatid  in  the  eye,  318 
method  of  puncturing  detached  retina,  308 
Granular  conjunctiva,  10,  107,  258 
Gummatous  enlargement  of  the  tendo-oculi,  706 
Gunshot  wounds  of  the  eye,  740 
Gutta  opaca,  534 
Serena,  634 

* 

Hsemophthalmus,  309 
Half-vision,  528,  530,  535 
Hannover  on  cataracta  scintillans,  35 

Harrison  on  the  endermic  exhibition  of  mercury  to  infants,  226 
Hays  on  the  valerianate  of  zinc  in  blepharospasm,  665 
Healing  process,  nature  of,  98 
Helmholtz  on  the  increased  convexity  of  the  anterior  surface  of  the 

lens  in  adjustment  of  the  eye  for  near  sight,  458 
Helmholtz's  original  ophthalmoscope,  46 
Hemeralopia,  530 
Hemicrania,  605 
Hemiopy,  528,  530,  535 
Hernia  of  cornea,  117,  266 

choroid,  280 

iris,  120,  267 

lacrymal  sac,  704 
Hill,  Berkeley,  his  case  of  inoculation  from  secondary  sores,  621  H 
Himly's  operation  for  artificial  pupil,  435 
Hippocrates  on  glaucoma,  550 
Hordeolum,  618 

Hunt's  operation  for  traumatic  ptosis,  666 

Hunter's  method  of  destroying  the  roots  of  misdirected  eyelashes  by 

inoculation  with  tartar  emetic,  657 
Hutchinson  on  amaurosis  from  over  use  of  tobacco,  544 

congenital  syphilis  as  a  cause  of  comeitis,  19S 
vertically  notched  permanent  upper  incisor  teeth  in 
persons  affected  with  corneitis  from  congenital 
syphilis,  198 
Hyaloid  membrane,  dissolved,  130,  282 
opacities  of,  60,  130 

Hyaloiditis,  129 
Hydatids  in  eyeball,  315 
eyelids,  675 
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Hydatids  in  orbit,  731 

vitreous,  body,  318 
under  conjunctiva,  685 
retina,  59,  318 
Hydrocepbalus,  amaurosis  from,  511,  514 
Hydi-ophtbalmia,  277,  296 
Hydrops  of  lacrymal  sac,  705 
Hypertesthesia,  ocular,  61,  605 
Hyperkeratosis,  292 
Hypermetropia,  63,  484 

a  cause  of  strabismus  convergens,  595 
Hypermetropic  eye  under  tlie  ophthalmoscope,  40 
Hyperostosis  of  orbit,  728  ' 
Hypochyma,  550 
Hypopyon,  275 

Illusions,  spectral,  518,  523 
Incision,  artificial  pupil  by,  425,  430 
of  chemosed  conjunctiva,  91 
through  cornea,  artificial  pupil  by,  428 

sclerotica,  artificial  pupil  by,  425 
Infants,  new-born,  purulent  ophthalmia  of,  174 

congenito-syphilitic  ophthalmia  of,  180 
Infiltration  of  orbital  cellular  membrane,  729 
Inflammation,  distinction  of,  into  acute  and  chronic,  99 
in  general,  97 
of  aqueous  capsule,  214 
bones  of  orbit,  727 
caruncula  lacrymalis,  687,  688 
chorjid,  57,  124,  231 
conjunctiva,  101,  109,  156,  184 
cornea,  111,  120,  189,  202 
crystalline  lens  and  capsule,  128,  230 
derivative  lacrymal  organs,  acute,  699 

chronic,  701 
edges  of  eyelids,  613,  615,  618 
eyelids,  erysipelatous,  6,  610 
phlegmonous,  6,  609 
hyaloid  membrane,  129 

internal  optic  apparatus,  a  cause  of  amaurosis, 

538,  540,  547 
iris,  121,  216 
lacrymal  gland,  693 
Meibomian  follicles,  619 

the  sclerotica  and  tendinous  Insertions  of  the  recti 
muscles,  187 
ophthalmic,  97 

in  general,  100 

3  E  2 
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Inflammation  of  orbital  cellular  membrane,  725 
periosteum  of  orbit,  727 
retina,  55,  124,  231 
semilunar  membrane,  687 
proper,  97 

terminations  or  events  of,  98 
varieties  of,  99 
Inflammations  of  eye  from  injuries,  256 
eyeball,  155 

Inflammatory  process,  phenomena  attending  the  first  step  of,  97 
Injections  of  lacrymal  passages,  80,  703,  705,  706,  719 
Injuries  of  branches  of  fifth  nerve,  739 

conjunctiva,  736 

cornea,  741 

crystalline  lens  and  capsule,  7i8 
eyeball,  736,  739 
eyebrow  and  eyelids,  755 
head,  amaurosis  from,  543,  739 
ii-is,  748 

lacrymal  canals,  759 

glands  and  ducts,  758 

sac,  759 
muscles  of  eyeball,  760 
nasal  duct,  759 
orbit,  739,  760 

orbital  cellular  membrane,  760 
Inoculation  to  reproduce  contagious  ophthalmia,  as  a  means  (A 

curing  pannus,  168,  261 
Insensibility  to  certaiu  colours,  527 
Interior  of  eyeball,  examination  of,  26,  32 

by  oblique  illumination,  25 
ophthalmoscope,  35 — 60 

Intolerance  of  light,  2,  62,  131 
Intoxication  producing  amaurosis,  548 
Inversion  of  eyelashes,  655 
eyelids,  649 

Inverted  image,  ophthalmoscopic  exploration,  40 
Iridauxesis,  27,  279 
Iridectomy,  151,  419 

treatment  of  glaucoma  by,  553 
Iridectomedialysis,  434 
Irideremia  congenita,  31,  439 
Irido-desis,  435 
Irido-dialysis,  430 
Iridoucosis,  27,  279 
Irido-periphakitis,  230 
Iridoscliisnia,  30,  441 
Iridotomy,  425 
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Iris,  abscess  of,  123,  222 
abscission  of,  434 

accidental  separation  of,  from  ciliary  body,  30,  748 

action  of  belladonna  and  Calabar  bean  on,  83,  140,  449,  451 

congenital  absence  of,  31,  150,  439 

fissure  of,  30,  441 

imperforation  of,  30,  443 
cysts  connected  with  the,  319 
fungous  excrescence  of,  321 
hernia  of,  120,  267 
inflammation  of,  121,  216 
injuries  of,  748 

its  motions  effected  through  third  nerve  and  sympathetic,  446 
non-malignant  tumours  of,  321 
paralysis  of,  446,  447,  443 
preternatural  states  of,  439 — 443,  453 
prolapsus  of,  120,  267,  743 
staphyloma  of,  120,  270,  279 
tremulous,  282 
Iritis,  121,  216 

after  typhus  fever,  254 

arthritica,  226 

gonorrhoica,  220 

in  infants  hereditarily  affected  with  syphilis,  225 

rheumatica,  217 

sorofulosa,  216 

sympathetica,  165 

syphilitica,  222 

traumatica,  25 

with  amaurosis  after  typhus  fever,  254 
Irradiation  of  sensations,  525 
Irritation  of  fifth  nerve,  amaurosis  from,  548 

Jacob  on  white  deposits  from  lead  lotions,  on  ulcers  of  the  cornea, 
264 

Jaeger  on  the  morbid  anatomy  of  conical  cornea,  293 
Jaeger's  keratome,  152,  390,  420 
Jago  on  entoptics,  611 

Janin's  ointment,  85  , 

operation  for  artificial  pupU,  428 
Jnlliard  on  excision  of  a  strip  of  conjunctiva  all  round  the  cornea 

in  blennorrhagic  ophthalmia,  92 
Jiingken's  operation  for  obliteration  of  the  lacrymal  canalicules,  711 

Keratitis,  see  Corneitis 
Keratonyxis,  403 
Klemmer  on  iridauxesis,  280 
Krecke  on  prismatic  glasses,  509 
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Kyklitis,  155,  229 

Lacorcbe  on  amaurosis  in  albuminuria,  544 
Lacrymal  calculus,  724 

canals,  injuries  of,  759 
mucocele  of,  706 
obstruction  of,  710 
obliteration  of,  711 
caruncle  and  semilunar  fold,  chronic  enlargement  of,  689 

polypous  and  fungous  ex- 
crescences of,  68a 

cancer  of,  690 
fistula,  true,  694 
glands  and  ducts,  injuries  of,  758 

enlargement  or  scirrhus  of,  694 
encysted  tumour  in,  694 
extirpation  of  tumours  in  or  of,  694 
inflammation  and  suppuration  of,  693 
organs,  acute  inflammation  of  derivative,  699 
catarrhal  inflammation  of,  698 
chronic  inflammation  of  derivative,  701 
diseases  of  derivative,  696 

secreting,  691 
exploration  of,  11,  707,  711,  et  seq. 
papillfe  and  puncta,  eversion  of,  709 
passages,  phlegmonoid  erysipelas,  in  the  course  of  inflam- 
mation of,  703 
puncta  and  canaliculi,  exploration  of,  707 
puncta,  contraction  of,  708,  709 
imperforate,  711 
relaxation  of,  708 
sac,  abscess  of,  699 — 702 

abscess  in  the  region  over,  697 
atony  of,  704 
blennorrhcea  of,  701 
dropsy  of,  705 
fistula  of,  707 
hernia  of,  704 
injuries  of,  759 
mucocele  of,  705 
polypus  of,  717 
relaxation  of,  704 
spurious  fistula  of,  13,  697,  704 
secretion,  disordered  states  of,  691 

suppression  of,  691 
xeroma,  691 
Lacrymation,  disordered,  691 
Lactation,  prolonged,  a  cause  of  amaurosis,  549 
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Lacus  laerymalia,  11 
Lagophthalmos,  C60 

Author's  operation  for,  662 

Celsus'  operation  for,  626 
Langenbeck  on  increased  convexity  of  the  anterior  surface  ot  tue 

lens  in  adjustment  of  the  eye  for  near  sight,  458 
Lapis  divinus,  81 

Lawrence's  case  of  lacrymal  sac  burst  by  a  blow,  759 
Leeches,  application  of,  to  the  eyes,  88 
Lens  and  capsule,  injuries  of,  748^ 

dichromatic,  in  glaucoma,  650 

dislocation  of,  749 

opacity  of,  337 

principal  focus  of  a,  455 
Lenses,  cylindrical,  508 

of  the  eye,  inflammation  of,  128 
Lentitis,  128 
Leucoma,  119,  193 

Leucorrhaal  ophthalmia,  176  . 
Liebreich  on  the  ophthalmosoopical  appearances  in  coloboma  iridis, 
442 

Liebreich's  ophthalmosoopical  observations  on  haamophthalmus,  311 

ophthalmoscope,  45 

Atlas  der  Ophthalmoscopie,  52 
Ligature,  treatment  of  njevus  maternus  by,  676 
Light,  amaurosis  from  intense,  542,  548 

intolerance  of,  2,  17,  62,  131 
Lime,  eff'ects  of,  thrown  into  eye,  95,  737 
Lippitudo,  616 

Logan's  case  of  hydatid  in  the  eye,  315 
Longsightedness,  489 
Lupus,  677 
Luscitas,  16,  592 

Mackenzie  on  amaurosis  from  over  use  of  tobacco,  544 

oxaluria,  545 
lateral  or  oblique  illumination  for  exploring  the 

anterior  segment  of  the  eye,  25 
the  altered  state  of  the  lens  in  glaucoma,  550 

catoptrical  examination  of  the  crystalline  body,  33 
effects  of  sulphuric  acid  thrown  into  the  eye,  738 
nature  of  muscoa  volitantes,  614 
use  of  arsenic  in  chronic  sclerotico-choroiditis,  147 
use  of  quinine  in  scrofulous  ophthalmia,  147 
use  of  Simpson's  sulphate  of  zinc  paste  as  an 
escharotic  in  a  case  of  cancer  of  the  eyelid,  678 
vascularity  in  inflammation  of  the  anterior  wall 
of  the  capsule,  231 
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Mackenzie  on  the  vision  of  objects  in  and  on  the  eyes,  511 

post-febrile  ophthalmitis,  255 
Mackenzie's  cases  of  hydatid  in  the  eye,  316 
Macula  lutea  under  the  ophthalmoscope,  52 
Madarosis,  8,  616 
Manifold  vision  with  one  eye,  604 
Masturbation,  a  cause  of  amaurosis,  549 
Mauiioir's  operation  for  artificial  pupil,  428 
Maxillary  sinus,  matter  and  tumours  in,  728,  735 
pressm-e  on  orbit  from,  728,  735 
Measles,  ophthalmia  from,  251 
Medullary  tumour  of  eyeball,  323 
Meibomian  apertures,  exploration  of,  4 

obliteration  of,  616 
obstruction  of,  9,  671 
concretions,  671 
glands,  abscess  of,  619 

enlargement  and  induration  of,  672 
Melanosis  in  orbit,  734 

of  conjunctiva,  678 
eyeball,  331 
eyelids,  678 

Menses  suppressed,  a  cause  of  amaurosis,  312,  548 
Mercury  in  diseases  of  the  eye,  139 
Meyerstein's  ophthalmoscope,  37 

Middlemore  on  the  pathological  anatomy  of  conical  cornea,  293 
Middlemore's  application  of  Adams'  operation  of  dislocating  the 

pupil  to  the  treatment  of  conical  cornea,  296 
Milium,  673 

Molluscum  of  eyelids,  673 
Monostoma  in  crystalline,  319 

Mooren  on  iridectomy  as  a  preliminary  to  the  operation  of  extrac- 
tion of  the  cataract,  389 
Morbillous  ophthalmia,  251 

Movements  of  the  eyeballs,  exploration  of,  15,  579 
Mucocele  of  lacrymal  sac,  705 

canalicules,  706 
Muoo  lacrymal  muscce,  517 

Miiller's  case  of  photopsy  from  a  blow  on  the  eye,  519 

Muscaj  fixed,  533 

muco-lacrymal,  517 
volitantes,  511 

Muscles  of  eyeball,  action  of,  572—576 

correspondence  in  the  action  of,  572 
loss  of  correspondence  in  the  action  of,  565 
injuries  of,  760  * 
palsy  of,  579  # 
section  of,  in  strabismus,  398,  604  ■ 
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Mydriasis,  69,  454 

.Mydriatics,  actioa  of,  on  the  pupil,  449 
Myocephalon,  120 
Jlyopia,  62,  471 

a  cause  of  strabismus  divergens,  602 
Myopic  eye  under  the  ophthalmoscope,  40,  475 
Jlyosis,  453 

Myotics,  action  of,  on  the  pupil,  451 
Myotomy,  ocular,  in  strabismus,  598,  604 

NtBvus  maternus  of  conjunctiva,  10 

eyelids,  676 
Nasal  duct,  exploration  of,  711 

injuries  of,  759 

obliteration  of,  723 

obstruction  of,  711,  717,  722 

treatment  of  obstructiou  of,  through  an  external  opening 
in  the  sac,  717 

treatment  of,  through  a  slit  up  canalicule,  722 
Nearsightedness,  62,  471 
Nebula,  264 
Necrosis  of  orbit,  727 
Nerve  of  the  fifth  pair,  affections  of,  605 

affection  of  eye  from  disease  of,  606 
Neuralgia  of  fifth  nerve,  605 
Neuritis  optioi,  127,  236 

New  vessels,  development  of,  in  inflammation  of  cornea,  113,  114, 

115, 116,  191, 
197,  214 
of  iris,  122 
of  crystalline  capsule, 
128,  230 

Nicolai's  case  of  phantasms,  524 
Nictitation,  morbid,  5,  664 
Night-blindness,  530 

congenital,  531 
Nitrate  of  silver,  application  of,  as  a  caustic,  87 
drops  and  salve,  83,  85 
stains  conjunctiva,  18,  82 
Nitre  in  ophthalmic  inflammation,  140 
Nostril,  pressure  from,  on  orbit,  728,  735 
Nunneley  on  traumatic  orbital  aneurisms,  735 
Nyctalopia,  530,  531 
Nystagmus,  16,  605 

Objective  exploration  of  the  eyes,  1 
Obliteration  of  pupil,  122,  279 
Obstruction  of  lacrymal  cauals,  710 


79i 


INDEX. 


Obstruction  of  Meibomian  apertures,  9,  671 
nasal  duct,  711,  717,  722 
puncta  lacrymalia,  708  —709 
Ocular  myotomy  in  strabismus,  598,  604 

spectra,  511,  518 
Oculi,  speculum,  35 

Oculo-palpebral  space  of  conjunctiva,  foreign  bodies  in,  92 
(Edema  of  eyelids,  7 

subconjunctival,  18 
O'Ferrall's  operation  of  excising  the  eyeball,  286 
Onyx,  114,  262 

Opacities  of  corner,  264  1 
hyaloid,  60,  130  T 
Opacity  of  crystalline  capsule,  337,  349 

lens,  337,  339 
Operation  for  anchyloblepharon,  669 

cataract,  choice  of  an,  415 

in  infants,  412 
symblepharon,  670 
Operations  for  artificial  pupil,  417 

compound,  437,  439 
cataract,  general  account  of,  354 

position  of  patient  during,  359 
indications  and  contra-indications  for,  363 
395,  403 

general  observations  and  questions  regard- 
ing, 355 
eversion  of  eyelids,  622,  632 
inversion  of  eyelashes,  655 

eyelids,  650 — 652 
lagophthalmus,  662 

the  relief  of  intraocular  distension  and  congestion,  149 
of  transplanting  skin  as  a  means  of  supplying  a  defi- 
ciency of  the  eyelids,  633 

according  to  the  Indian  method,  633 
Italian  or  Talincotian 


Ophthalmia,  arthritic,  226,  241 
bellica,  163 
catarrhal,  105,  158 
catarrho-rheumatic,  207 
contagious,  163 
diphtheritic,  180 
Egyptian,  163 
epidemic,  160,  163 
erysipelatous,  108,  183 
exantheniatous,  251 — 252 
externa,  156 
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Ophthalmia  sonorrhoica,  172,  173,  220 
interna,  210,  231 

anterior,  210 

arthritic,  226 
rheumatic,  217,  220 
scrofulous,  216 
syphilitic,  222,  225 
posterior,  231 

with  serous  effusion,  233 
with  plastic  exudation,  235 
arthritic,  241 
scrofulous,  237 
syphilitic,  239 

leucorrhoica,  176 

mercurial,  218  , 
morbillosa,  251 
neonatorum,  174 

congenito-syiihilitic,  180 
of  new-born  children,  171: 
phlyctenulosa,  190 
pseudo-membraneous,  ISO 
puromucous,  150 — 174 
purulenta  gravior,  163 

mitior,  150 

of  infants,  174 
pustulosa,  101,  156 
rheumatica,  185 
scarlatinosa,  252 
scrofalous,  190 

posterior  internal,  237 
scrofulo-catarrhal,  203 
sympathetic,  256 

syphilitic,  anterior  internal,  222,  225 
Ijosterior  internal,  239 

tarsi,  613 
variolosa,  252,  612 
Ophthalmice,  100,  155 

arrangements  of  blood-vessels  in,  19,  103 
classification  of,  153 
compound  external,  203 
diseases  consequent  to,  258 
traumatic,  256 
Ophthalmic  artery,  aneurism  of,  735 

iutiammatiou,  causes  of,  135 

general  treatment  of,  by  antiphlngistics,  138 
tonics  and  altera- 
ratives,  147 

in  general,  97 


796 


INDEX. 


Ophtlialmic  inflammation,  kinds  of  pain  in,  61,  130 

local  treatment  of,  by  antiphlogistic  and 
soothing  remedies,  1 47 

irritating  applica- 
tions, 148 

remedies  for,  76 
treatment  of,  137 
Ophthalmitis  phlebitica,  255 

phlegmonous,  247 

postfebrile,  254 

puerperal,  255 

sympathetic,  256 

traumatic,  256 
Ophthalmo-blennorrhcea,  163 
Ophthalmoscope,  35 
Ophthalmoscopy,  1 

Optic  nerves,  morbid  conditions  of,  producing  amaui-osis,  542, 
543 

semi-decussation  of,  529 

papilla,  50 

excavation  of,  54,  554 
Orbicularis  palpebrarum,  palsy  of,  660 
Orbit,  abscess  of,  725 

absorption  of,  from  pressure,  728,  735 

caries  of,  632,  662,  727 

contusions  of  edge  of,  3,  4,  739 

dilatation  of,  from  pressure,  728,  735 

diseases  of,  725 

exostosis  of,  728 

fractures  of  edge  of,  4 

fungus  haamatodes  in,  734 

hydatids  in,  731 

hyperostosis  of,  728 

injuries  of,  760 

melanosis  in,  734 

necrosis  of,  727 

osteo-sarcoma  of,  728  ^  t 

ostitis  of,  727 
penetrating  wounds  of,  760 
periostitis  of,  727 
periostosis  of,  728 

pressure  on,  from  cavity  of  cranium,  728 
frontal  sinus,  728,  735 
maxillary  sinus,  728,  735 
nostril,  728,  735 
sphenoid  sinus,  728 
within  orbit,  72S 

tumours  in,  728 
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Orbital  aneurisms,  735 

cellular  membrane,  induration  of,  725,  73-t 

infiltration  of,  729 

inflammation,  erysipelatous,  of,  726 

inflammation,  phlegmonous,  of,  725 

injuries  of,  760 

scirrbus  of,  734 
Oscillation  of  eyeball,  16,  605 
Osteo-sarcoma  of  orbit,  728 
Ostitis  of  orbit,  727 
Os  unguis,  caries  of,  702 
Over-refraction,  472 
Over-sightedness,  63,  484 

Pain,  kinds  of,  in  opbthalmiiB,  61,  130 

Palpebral  sinuses,  exploration  of,  9 

Palsy  of  abductor,  or  external  rectus  oculi,  587 

levator  palpebrae  superioris,  6,  580,  665 
muscles  of  eyeball,  579 — 590 

face,  6,  660 
muscles  supplied  by  portio  dura,  6,  660 

third  nerve,  579 
orbicularis  palpebrarum,  6,  660 
superior  oblique,  586 
upper  eyelid,  6,  580,  665 

from  wounds,  665 

Pannus,  260 

treatment  of,  by  reproducing  the  purulent  inflammation  by 
inoculation,  168,  261 
Panophthalmitis,  246 
Papilla  optica,  50,  53 

excavation  of,  54,  554 
PapiUflB  and  puncta,  lacrymal,  shrunk  and  contracted,  708 

everted,  shrunk  and  contracted,  709 

Paracentesis  corneEe,  149 
.Paralysis  of  adjustment,  494 

of  iris,  446,  447,  448 

of  muscles  of  eye,  579,  586,  587 
Paresis  of  the  adjusting  apparatus,  495,  498 
Paul  of  Egina  on  glaucoma  and  hypochyma,  550 
Priorbitis,  727 
Periostitis  of  orbit,  727 
Periostosis  of  orbit,  728 

Perspiration,  suppressed,  causes  amaurosis,  548 
Petit's  method  of  exploring  the  nasal  duct,  and  treatinc  obstruc- 
tion of  it,  716,  717 
Phantasms,  75,  523 
Phimosis  palpebrarum,  668,  670 
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Phlebitic  ophthalmitis,  2o5 
Phlegmon,  ocular,  2i6 

Buboonjunctival,  19 
Phlegmonous  inflammation  of  eyelids,  609 
Phlycteuula  of  eyelids,  672 
Phlyctenular  ophthalmia,  ]  90 
Phosphenes,  73 
Photophobia,  2,  17,  62,  131 
Photopsy,  71,  518 
Phtheiriasis,  678 
Phthisis  oculi,  283 
Pinguecula,  681 

Piringer  on  inoculation  of  the  eye  with  blennorrhosal  matter  for 

the  cure  of  pannus,  &c.,  168,  261 
Pituitary  gland  enlarged  producing  amaurosis,  544 
Poisoning,  amaurosis  from,  544 
Polyopy,  71,  504 

uniocular,  504 

Polypous  excrescence  of  lacrymal  caruncle  and  semilunar  fold, 
689 

Polypus  of  lacrymal  sac,  717 
of  conjunctiva,  684 
in  frontal  sinus,  728,  735 
maxillary  sinus,  728,  735 
Position  of  patient  during  operations  for  cataract,  359 
Postfebrile  ophthalmitis,  254 
Potential  cautery,  application  of,  to  the  eyes,  87 
Presbyopy,  488,  489,  492,  493 

in  the  emmetropic  eye,  63,  488 
hypermetropic  eye,  493 
myopic  eye,  492 
■with  far-sightedness,  63,  488 
Pressure  on  eye,  amaurosis  from,  54,  543,  549,  728 
orbit,  effects  of,  728 

from  cavity  of  cranium,  728 
frontal  sinus,  728,  735 
maxillary  sinus,  728,  735 
nostril,  728,  735 
sphenoid  sinus,  728 
within  orbit,  728 
Principal  focus  of  a  lens,  455 
Prismatic  glasses,  508 

Projection  outwards  of  visual  sensations,  519 
Prolapsus  of  iris,  120,  267,  743 

operation  of  dislocating  pupil  by,  i^o 
Psorophthalmy,  615 
Pterygium,  20,  680 

ciassum,  681 
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Pterygium,  fleshy,  681 
piugue,  682 
teuue,  681 
Ptosis,  6,  580,  665 
Puerperal  ophtbalmitis,  255 
Puncta  and  canaliculi,  exploration  of,  707 
contracted,  708 
imperforate,  711 
lacrymalia,  aversion  of,  709 

obstruction  of,  70S,  709 
relaxation  of,  708 
Pupil,  artificial,  417 

by  iridectomy  or  excision,  419 
incision,  425 
separation,  430 
dilatation  of,  31,  449 
contraction  of,  451 
dislocation  of,  to  opposite  clear  part  of  cornea,  435 

with  iridodesis,  435 
displacement  of,  238,  435 
examination  of  state  of,  29 
morbid  contraction  of,  453 
dilatation  of,  454 
movements  of,  445 
obliteration  of,  122,  279 

restoration  of,  to  natural  position  by  abscission,  434 
Pupillary  membrane,  persistence  of,  30,  443 
Pupils  contract  during  sleep,  445 

their  occasional  mobility  in  amaurosis  explained,  448 
Purkinje's  experiment,  516 
Puro-mucous  conjunctivitis,  105,  158 

ophthalmia  in  female  children,  with  puro-mucous  dis- 
charge from  vagina,  174 
Pustular  ophthalmia,  101,  156 
Pustule,  malignant,  of  eyelids,  612 

Quina,  nse  of,  in  scrofulous  ophthalmia;,  147,  195 
Quivering  of  eyelids,  5,  664 

Keclination  of  cataract,  402 

through  cornea,  408 

sclerotica,  404 
Refraction,  diminished,  492,  494 

irregular,  65,  292,  499,  504,  505 
preternatural,  472 
Eelaxation  of  lacrymal  sac,  704 

puncta  lacrymalia  and  canaliculi,  708 
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Resolution  of  inflammation,  98 
Retina,  apoplexy  of,  310,  541,  542 

as  seen  under  tLe  ophthalmoscope,  55 

coarctation  of,  304  1 
detachment  of,  57,  303 

embolism  of  its  central  arteiy,  produces  amaurosis,  542 
laceration  of,  59 

pigmentous  degeneration  of,  127,  532 
pressure  on,  by  depressed  lens,  411,  415 
spectrum  of  vascular  ramifications  of,  516 
Retinal  vessels,  50,  51 

pulsations  of,  as  seen  under  the  ophthalmoscope,  50 
Retinitis,  56,  126,  231 
exudativa,  235 

ophthalmoscopic  manifestations  of,  126,  127 
pigmentosa,  632 
serosa,  233 
Retraction  of  eyelids,  660 
Rheumatic  corneitis,  202 
iritis,  217 
ophthalmia,  185 
Ring,  arthritic,  22,  23,  214,  226,  242 

bluish  white,  around  the  cornea,  22,  214,  226,  242 
Robertson  on  Calabar  bean,  452 
Rolfink  on  cataract,  550 
Roser  on  staphyloma,  273 

Ruete  on  the  action  of  atropia  on  the  pupil  in  cases  of  paralysis  of 
the  oculo-motor  nerve,  450 

the  movements  of  the  eyeballs,  572,  575 

the  nature  of  muscse  volitantes,  514 
Rufus  on  glaucoma  and  hypochyma,  550 
Rupture  of  cornea,  166,  167 

Sanguineous  effusion  into  eye,  309,  741 

Sanson  on  excision  of  a  strip  of  conjunctiva  round  the  cornea,  P2 
Sarcomatous  tumours  in  orbit,  729 
Scarification  of  conjunctiva,  90 
Scarlatina,  amaurosis  attending,  541 
Scarlatinous  ophthalmia,  252 

Scarpa  on  the  excision  of  a  strip  of  conjunctiva  all  round  the 
cornea,  92 
posterior  sclerotic  staphyloma,  298,  299 
Schmidt  on  glandula  lacrymalis  hydatoidea,  731 
Schuft's  (Waidau)  method  of  scooping  out  hard  nuclei  through  a 

puncture-section  of  the  cornea,  394 
Scirrhoid  callosity  of  eyelids,  676 
Scirrhus  in  the  orbit,  734 

of  caruncula  lacrymalis,  690 
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Scirrlius  of  eyeball,  322 
eyelids,  676 
lacryraal  gland,  694 
Sclerotic,  postei-ior,  stapbyloma,  298,  475 
Sclerotica,  exposed,  as  seen  under  ophthalmoscope,  59 
extraction  through,  394 
non-malignant  tumours  of,  321 
wounds  of,  753 
Sclerotico-choroid  staphyloma,  2S0 
-choroiditis,  1S9,  233,  303 
-conjunctival,  congenital  tumour,  683 
-kykiitis,  189,  229 
Sclerotitis,  109,  185,  187^ 

rheumatica,  185,  187 
scrofulous,  188 
Scrofulo-catarrhal  ophthalmia,  2i*3 
Scrofulous  comeitis,  190,  197,  203 
iritis,  216 

ophthalmia,  190,  237 

sclerotitis,  188 
Secondary  cataract,  414 
Semilunar  fold,  inflammation  of,  687 
Sensations  of  light  and  colour,  subjective,  71,  73,  518 

irradiation  of,  525 
Separation,  artificial  pupil  by,  430,  434 
Serres  d'Uzes  on  phosphenes,  73 
Shakespere  on  phantasms,  623,  524 
Shortsightedness,  62,  471 

Siebold  on  the  development  of  echinococci  into  a  species  of  tteuin, 
734 

Sight,  over-exercise  of,  a  cause  of  amaurosis,  548 

weakness  of,  64,  496 
Single  vision  with  two  eyes,  565,  567 
Small-pox,  ophthalmia  from,  252,  612 

Snellen's  modification  of  Desmarres'  eyelid  compressor  forceijs, 
658 

test  letters,  66,  68 
Soemmerring  and  Sehott's  case  of  hydatid  in  the  eye,  317 
Spasm  of  eyelids,  5,  664 
Speck,  vascular,  115,  191,  204 
Specks  of  cornea,  264 

crystalline  capsule,  350 
Spectacles,  concave,  507 
convex,  507 
prismatic,  508 
fitenopKic,  70 
Spectra  from  retention  of  visual  sensations,  521 
ocular,  516,  518 
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Spectral  illusions,  518,  523 
Spectrum,  circulatory,  617 
Speculum  oculi,  35 

spring  wire,  287 
Sphenoid  sinus,  pressure  on  orbit  from,  728 
Spongoid  tumour  of  eyeball,  323 
Squinting,  592 
Staphyloma,  conical,  271 

of  cornea  and  iris,  268 

operation  for,  284 

partial,  268 

pathology  of,  269 

prevention  of,  274 

prophylactic  treatment  of,  274 

spherical,  269 

total,  269 

iridis,  270 
pellucidum,  197 
posterior  sclerotic,  298 

ophthalmoscopic  appearances  in,  300  • 

racemosum,  129 
solerotico-choroid,  280 
uvese,  27,  279 

Stenopoeic  apparatus,  Bonders',  70  | 
Stereoscopic  vision,  570  '> 
Stillicidium  lacrymarum,  13,  692 

Stokes'  instrument  for  testing  the  degree  of  astigmatism,  65 
Strabismus,  592 

apparent,  692  j 
convergens,  593 

hypermetropia,  a  cause  of,  595  'ij 
cure  of,  by  ocular  myotomy,  or  section  of  muscles  off 
eyeball,  598,  604  J 
deorsumvergens,  604  'f 
divergens,  602 

myopia,  a  cause  of,  602 
sursumvergens,  604  * 
Streatfeild  on  phtheiriasis,  678 

gelatine  as  a  vehicle  for  the  application  of  atropia 

and  Calabar  bean,  83 
the  statistics  of  cataract,  337 
Streatfeild's  operation  of  corelysis,  279 

grooving  the  tarsal  cartilage  in  entropium, 
654 

Strychnia,  in  amaurosis,  549 
Stye,  618 

Style,  use  of  lacrymal,  718 
Subjective  examination  of  the  eye,  61 
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Subjective  symptoms,  61 
Sub-retinal  dropsy,  303 
Suckling,  amaurosis  from,  549 
Suffusion  of  cornea,  26*1: 

Sulphuric  acid,  effects  of,  tlirown  into  eye,  738 
Suppressed  menses,  amaurosis  from,  312,  518 
perspiration,  amaurosis  from,  548 
purulent  discharge,  amaurosis  from,  548 
Sycosis  of  the  edge  of  the  eyelid,  672 
Symblepharon,  670 
Synchysis,  282 

scintillans,  35,  282 
Synechia  anterior,  278 
posterior,  278 
Synizesis,  279 
Syphilitic  iritis,  222 

eruptions  affecting  eyelids  of  infants,  61i 
ulceration  of  eyelids,  619 

Taliacotian  transplantation  of  skin  for  the  restoration  of  a  lost  eye- 
lid, 634 

Tarsal  border,  exploration  of,  7 

Tarsal  ophthalmia,  613 

Tarsoraphia,  630 

Test  letters,  Snellen's,  66,  68 

Tic  douloureux,  605 

non-douloureux,  5,  664 

Tinea  ciliaris,  613 

Tobacco,  amaurosis  from  use  of,  544 

Trachoma,  258  ^    ,  v 

Transplantation  of  skin  for  the  restoration  of  a  lost  eyelid  according 
to  the  Indian  method,  633 

Italian  or  Taliacotian  method,  634 
Traumatic  ophthalmisB,  256 
Tremulous  iris,  282 
Trichiasis,  655 
Trichosis  bulbi,  683 
Tube  for  nasal  duct,  720 
Tumour,  albuminous,  in  eyelids,  673 

encysted,  in  eyelids,  673,  675 

connected  with  the  iris  and  aqueous  chambers, 
319 

in  neighbourhood  of  lacrymal  gland,  694 
fibrinous,  in  eyelids,  674 
spongoid  or  medullary  of  eyeball,  323 
Tumours  at  the  bottom  of  the  eye,  58,  321,  323,  331 
conjunctival,  685 
in  eyebrow  and  eyelids,  671 
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Tumours  in  brain,  producing  amaurosis,  543 
orbit,  728 
non-malignant,  in  vitreous  humour,  321 
of  ciioroid,  321 

cornea  and  sclerotica,  321 
eyeball,  321 
iris,  321^ 
■within  eyeball,  321 
Turpentine,  its  use  incorneitis,  iritis,  &c.,  139,  200,  216  !< 
225  )       .       .  , 

Twitching  of' eyelids,  5,  664  * 
Tylosis,  615 

Tyrrell  on  inflammation  of  the  cornea,  with  deposition  of 
matter,  264 


Ulceration,  98 

Ulcers  of  cornea,  117,  119,  263 
eyelids,  cancerous,  676 

scrofulous,  615 

syphilitic,  619  • 
Uvea,  staphyloma  of,  27,  279 
Uveitis,  123,  124,  230 

Vaccination,  treatment  of  nrevns  matemus  by,  676 
Van  Hasselt  on  Calabar  bean,  452 

Vapours,  of  aromatic  or  narcotic  substances  to  the  eyes,  77 
medicated,  to  the  eyes,  77 
stimulating,  78 
■watery,  77 
Variolous  ophthalmia,  252,  612 
Vascular  cornea,  260 

speck,  115,  191,  204 
Venery,  a  cause  of  amaurosis,  549 
Vision,  coloured,  505 

defective,  various  states  of,  62,  445,  511,  518,  565 
of  objects  in  and  on  the  eye,  511 
state  of,  62 
Visus  defiguratus,  306 

dimidiatus,  528,  535 
increscens,  535 
iuterruptus,  535 
Vitreo-capsulitis,  129,  155 
Vitreous  body,  atrophy  of,  130 

dissolution  of,  282 
dropsy  of,  280,  298 
nou-maliguant  tumours  in,  321 
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iYaldau  (Schuft)  on  the  action  and  paralysis  of  the  muscles  of  the 
eye,  576,  581  ,     ,       ,  r 

.Yalker  on  inoonlation  of  the  eye  with  blennorrhceal  matter  tor  tue 
cure  of  panuus,  &c.,  261 

Yalther's  operation  of  tarsoraphia,  631 

iYardrop  on  the  evacuation  of  the  aqueous  humour  in  cases  of  an- 
terior internal  ophthalmia,  with  dimness  of  the 
cornea,  150 

a  "wet-chalk"  appearance  of  certain  ulcers  of  the- 
cornea,  263 
Ware  on  congenital  hydrophthalmia,  298 
Ware's  operation  for  entropium,  653 
Warm  applications  to  the  eyes,  77 

cataplasms  and  fomentations,  77 
Warmth,  dry,  77 
"Warts  on  eyelids,  672 

of  conjunctiva,  685 
Watery  eye,  13,  692 

vapours  to  the  eyes,  77 
Wathen's  lacrymal  tube,  720 
Weakness  of  sight,  64,  496 
Web,  20,  680 

Weber  on  the  action  of  belladonna  on  the  pupil,  450 
Weller  on  the  albuminous  nature  of  Pinguecula,  682 
Wells  on  an  increase  in  the  distance  of  the  furthest  point  of  vision 

by  the  action  of  belladonna,  464 
Wenzel's  operation  for  artificial  pupil,  424 
Wilde's  cannula  scissors,  393 
Wilson  on  colour-blindness,  527,  528 
Windsor's  case  of  hydatid  iu  the  eye,  318 
WoUaston  on  hemiopy,  528 

semidecussation  of  optic  nerves,  529 
Worms,  amaurosis  from,  549 
Wounds,  gunshot,  of  eye,  740 
of  choroid,  505 

cornea,  peneti-ating,  741 

punctured,  741 
eyebrows  and  eyelids,  755 
sclerotica,  753 
penetrating  orbit,  760 

Xeroma,  conjunctival,  261 

laerymal,  691 
Xerophthalmia,  conjunctival,  261 
lacrymal,  691 

Young  on  an  increase  in  the  convexity  of  tho  anterior  surface  of  the 
leus  in  the  adjustment  of  the  eye  fur  near  sight,  458 
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Young  on  astigmatism  or  distigmatism,  499 
Zehender's  ophthalmoscope,  37 

Zeis  on  the  seat  of  stye  in  the  capsule  and  glands  of  the  roots 

the  eyelashes,  618 
Zonula,  cataracta  cum,  348 
Zonulitis,  155 


THE  END. 
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